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nojiflpH3aTop 

M3o6peTeHHe OTHOcirroi k onTHKe^ a uMeHHo, k nojmpHsaxopaM CBCTa, Koxopwe Moryr 5i4TI> 

HCnOJII>30BaHI>i B npOH3BOJlCTBe nOJI5q>H3aiXHOHHklX rUlCHOK H CTCKOJI, B TOM HHCJie 

jiaMHHKfK>BaHHi4x jjjisi aBTOMo6KJiEHoil npaMwuuieHHOcTH, CTpoHTCJifcCTBa H apxHTeiciypw. KpoMe 
Toro, sasBjiAeMiae nojiflpHaaxopw Moryr 6wn^ Taic^e Hcnojii»30BaHiJ b npoHSBOACXBe 

HCH^lKOKpHCXaJUIHHeCKHX RHCJUIQQB H HliaHKaXOpOB. 

nojuipHsaxopw cBexa, npeoGpaayioiuHe ecxecxBeHHMft cbcx b noji5ipH30BaHQKK£H, xBjimorcH 
OAHHM HeoSxQzwMMx aneMCHxoB coBpeMeHHMx ycxpoHCTB oxo6pa»ceHHK HH^OpMaiWH Ha 
xcHzucHx KpHCxajuiax (^CK), CHCxeMax KOHxpojia b CBexoBC^ 6jiokhpobkh. 

HcnojifeayeMwe b Hacxosmee BpcMa nojinpHsaxop^ npe^cxaBjiAiox co5oh opHeHXHpoBaHHyK> 
o^HoocHbiM pacxjj^eHHCM nojiHMepHyK) luieHKy, oKpaineHHyio b Macce opraHWHecKHMH 
KpaciiTejiaMH hjih coeAHHeHKHMH nojj^, B KanecxBe nojiuMepa wcnoju^yiax b ochobhom 

nOJfIHEHHH;iOBi4M cnHpT (IIBC) [ 1 }. 

nojiapjiaaxapw Ha ochobc IIBC, OKpauieHHoro hoaom, HMeiax BiacoKHe nojiapnaauHOHHbie 

XapaKXepHCTHKH H HaXOA^X UIHpOKOe npHMCHeHHe B tipOHSBO^CXBe HOmKOKpHCXaJUTHHeCKHX 

HHAHKaxopoB 3KpaHOB, HacoB, KajibKyjMxopoB, nepcoHajibHbix KOMnbxepoB H x.n. 

B xa BpeM» BiacoKa^ ctohmocx^ h HH3Kas xepMocxoHKOcxt nojiapHaaxopoa Ha ochobc FIBC 
He no3BOJMiox npHMeaflXb hx b njxMiSBOACXBe xoBapoB MaccoBoro noxpeSjicHM, b nacxHocxH npM 

liSrOXOBJieHHH MHarOCJiaHHl>IX CXCKOJI H lUieHOK MJS^ aBXCMoSHJIbHOii npOMWUUieHHOCXH, 

cxpoHxejibcxBa h apxHxeicTypbi. 

AHajxoroM 3asBji»eMoro nojuipHsaxopa jiBji»exca nojiapHaaxop, npe^cxaBJisKumm co6oh 
noAJioaocy c HaHeceHHbiM na nee MoneKyjinpno opHCHTHpOBaHKbiM cjioeM AMXpoHHHoro 
Maxepwajia, cnocoSHoro k o5pa30BaHHKX HeMaTHHecKoiS ^a^ [2}. 

^ Jl^ nojiyneHHa nanapHayiomeH cbcx luieHKH wxpoHHHUH MaxepHan Hanocax b bhj^c 
HCXHHHora pacxBopa Ha nenpoHHuaeAiyio noBepxHOcxb noavaooKicH, Koxopoii npeABapHxejibHO 
npHAaexc^ aHMSOxponH^ 3a cnex MexaHHHecKoro HaxHpaHH« c noMomtio pasjiHHHwx MaxepHanoB 
(Koaca, GyMara, xKaHb li Ap ). B npouecce nocjieAyKMJuera HacxwHHoro HcnapeHHs pacxBopHxejia 
pacxBop AHxpoHHHoro MaxepHajia npoxo^HX Hepe3 cxaziHio HeMaxHHecKoro >kmako- 

KpHCXaJUIHHeCKOrO COCXOJIHHa, BO BpeMA KOXOpOrO nOJX BJIHAHHCM aHH30XpOIIHH nOBepXHOCXH 

npoHcxoAHx opHeHxaumfl MOJieKyji AwxpoHHHoro Maxepnajia. IlpH Hcnaj^HHH ocxaxoHHoro 



pacTBopnTCJiH B KOHxpojiHpyeMBix ycjiOBHHx, npeflpxepamaiomHx paaopHeHxamno, Ha 
nosepxHOCTH nozuio^Kii o5pa3yeTC5i MOJieKyjiiipHO-opkieHTwpoBaHHaR noji^pHavTOiuaJi ruieKKa, 
cocTOOTia^i H3 napajuiejibHO pacnojionceHHWx h opMeHTHpoeaHHbix a ojihom HanpasjieHim MOJiCKyji 
iiwxpoHHHora aemecTBa, & KanecxBe KOToporo 6buiH HcnojibSOBawM AMxpoHHHwe Kpacurejiu [2}, 

AK3.iorHHHoro Tuna ruwiapHaaxop [3} npeACTaBjiaer ci^oa noji»pii3yK)UQTa luiacnojy, KOTopyio 
M3roraBaiiBaK)T npn HaHeceuHH pacxBOpa HeKOxoptix BO^opacxBopHMbix aso-KpacHxeacH ua 
npeoBapiiTejibHO Haxepxyio noBepxHOCXK oo^viomckh c nocjie^tyiomeH cyuiKofl. 

no,^i3?p4i3aTopM [2} HJiH [3} HMciox 6ojiee BbxcoKyio xepMOCTOHKOcxb na cpaBHemno c 
noa^fpH^aropoM Ha ochobc nojiHBHHHjiOBoro cnHpxa, nocKOJibKy MOJieicyjMpHo opHeHnipOBaHHaji 
njietsca KpacHxejui oSjiajiaex BbicoKofi TepMOCxaGHJibHOCxbio h mo^cx 6wxb. c^op.vfflposaHa Ha 
xaKHX cToiocMx MaxepHajiax KaK, nanpHMep cxckjio, 

K qjicxy HCTOCxaxKoa nojmpiisaxopoa [2} hjih [3} cjie^tyex oxHecxH npe^cne scero 
He:iocT2To^Hyia noji»pH3yK>myK) cnoco&Hocxb. h HeabtcoKHU KOHxpacx, a xaic«ce Heo6xoaii»40CTb^ 
npeosapHxejibHOH opHeHxaiwH noj^jiooKKw 3a cnex MHoroKpaxHoro Haxupamia, peajm^amifl 
KOToporo B npoMbmuieHHOM MamxaSe npe^tcxasji^x SHanHxejibHbie cjxo»choctu. 

Haijoaxee 6jih3khm no xexHunecKofi cymHocTH mjuiexcH nojiapHsaxop^ npe;xcTaBji«oiiaffl 
cooos nooJio^cKy c naHeceKHOM Ha Hce xohkob iuichkom MOJiCKyjiapHO ynops^qetftioro cnou 
BOiiopacTBopHMbDc KpacHxejxeH, [^wxaBjisKumix co6oH cyji^OKHCJiaxbt Hjm hx 
Heof^^amnecKHe cojiit aso- h nojiamcKJXHHecKifx cocjimiQHUu hjih hx CNfecH o6meH ^opMyja* (I); 
{XpoiMoreu}^ (S03M)„^ r^e: 

- XpoMoreH - xpOMo4)opHaa CHCxeMa KpacHxejM; 

- M - H", Li^, Na"", K"", Cs^ NH4^; 

KOTCjpbse cnoco6Hbi k o5pa30BaHHia cxaGajibHOH jiHaxponHOH MCKjiKOKpHCxajuncHecKofi ^asw, to> 
no3BcuiSfreT nojxynaxbu na hx ochobc CTa6njxbHbie jxHOxponHwe ^ch^khc icpHcxanjibi ( JKQC) b 

KOA£EK)3iaUlH Ha HX OCHOBC [4}. 

Rjis. K3roTOBjieH«» H3BecTHoro nojuipHsaxopa [4 J Ha nosepxHOCxt no^XJio^cKH HaHOcax JDICK 
KpacHxeoii npH ojxHOBpeMCHHbiM MexaHH^ecKOM opHCHXHpoBaHWH c nocjieiiyioinHM HcnapeHHCM 
pacTBopjrreji3i. ripn 3xom Ha nosepxHOCXH tiojuio7kkh oSpaayexc* xoHKa» ruieKica MOiieicyjispHO 
ynopsuKweHHoro cjio» KpacHxejm - noji^pwayiomee noKpbixHe (IinX cnoco6Hoe nojuipH30BaTb 

CBei. 

riccispHsaxop [4] oSjiaoaex Hap»^iy c bmcokoh xepMO- h cBexocxoHKOcxbio fexnee BticoKofi 

nOJUtpH^aUHOHHOH 34)4>eKXH^H<>CTbK) XUX CpaBHCHHlO C nOJmpHSaXOpaMH [2} HJUl [3), nocKOJiwcy 

cnocoo opiieHxauHH, ocHOBaHHHbift Ha MexaHHnecKOM ynopHjioMeHHH JllKK aBjwexcii Sanee 



2? 



34w^^rrKBHMM cnoco6oM flM ccm^&misL MoneicyjiffpHc^ ynop5iAaMeKHOCT» KpacHxejui, 
Haxo-tffluerocH b HewaTH^ecKOM HCH^KOicptiCTdJTJrHHecKOM cocto«hhh, no cpaHHCHmo c bjuwhhcm 
noBepxHocTHoii aHHaoipomoi. 

K Hiic.w HeAOCxaiKoa nojinpHsaTapa [4} cnez^yer oiHecTK BucoKyio ajxeKxponpoBOjuiocTi^ 
icoTC^sas ooycjioBjjeHa HajiwHweM tKXSM»Mbix HeoprajBweciatx KaxHOHcm vum npoTOHa, B csssh c 
3THU vcpiz Hcnojii»30&aKHH yicasaHHbix: iiojX)i|m3aT0po& [4} a KaneCTBe BHyipefoiKx juia 
KjroPDsjKKHx Hc»;ucoKpi{CtajmH^{eCKK>c ^fl^mfKaxopo&(^CKH)B03Hi{KaeT HCoSxcyiKMOCTb 
npHMeHSfflH jionoHHHteJifcHWx samHTHbfx cnoeB nosepx BHyxpeHHHx nojwpHaaTopoB, nocKOJibKy 
R jqxxrraHow cjiytoe Ha6jaoAaeica MHoroKpaxHoe yBejnj^HHe aHepronorpeSjieiEHa, tox b ceok> 

Kposse Toro» noJiApHsaiq^ [4} (^jia^aer hhskoh BJiarocro&cocTbKH xaK ksk & ocH<®e ero 
jies^ iKxjiapM3yiomee nofcpsimce^ c^c^»i»pOBaHHoe Ha Bo^opacraopHMbix KpacKrejiea 
YcToS^imocTE K j^eHCTBHKy BJiam nojiapHsaxopa [4} MC»KHa noBuc^rrEnyreM nepesoaa nn b 
B0^03q^acTBopHMyK> ^opMy. OjiHaKO Hajmroe r]^aEpcM|)KjH»t£Mx rpyiro a MOJieKyjiax KpacHTCJi» 
npHBOiiHT K TOMy, HTo HpH noBituneHHUx TCMnepatypax ^^a^Ke nocjie nepeaoM b HepacTBopHMyio 
4>of^ Bce TaKH axcjiaHBaexc A or naz^^ FIo^TOMy 

s^fiijineifflfl BjiarociofeocM HSBCCOTOr^ HeoSxcj^Hwa HcnojaaoBatme 

;ioTTO ^?mTTejTKm>Tx aamHTHbDc BjiarocxouKiiX CJXoeB, hto ycJioaKHfleT KOHCTpyicuHia nojiapHsaropa. 

3a3a%^ HacTC»imera KsoGpereRffit mjxsexc^ cos^afiHe nojistpHsait^a aa ocHo&e 

BMcoffsoH ycTofiHHBocTBia K AciicTBHia BJiara. 

EIocTaaTeHHaa sa^ana pemaercft 6uiiaro^pji HcnojXbSOBaHmo a noji^JKaaTc^ a Ka^iecrae no 
Kpamy^ vi^)e qahofo mmspnayiomero aOKpbtTHA aHHacxponHo norjioinafoxiiera 
iH^^^^ienpejxoMJuaoaiera cjxoa HepacxBOpHMora a acw^e AHxpOH^iHwa KpacKieiia H/ara iss^Hra 
HOT EC C34eceit r^>a oto*c ahj^ww^ooiBb Kpactnrej^b^ mm imrMeHT Mcmer 6f»rTv Bi»i6paH hs pajia: 

- Kyoc^ifc icpacHTejieK; 

- HHrnepcHMX i^>acifrejie&; 

- aHTpexsioHOBux Kpacttxejiefi; 

- HTrmroH.iHKTx tqsacHrejtefi; 

. no^TWTiHKTttPiecKHx coeAHHeuHH; 

- rercpoaHKjimecKHx npOHsaoAHbix airrpoHa; 



- MerajuioKOAuuieKCHbix coeaHHCHHii; 

- apoMaxHHecKHx reTqx)UMKJiHHecKHx coeAHHeHHH; 

- juoMHHecueHTHfcix KpacHTejieiL 

JinsL o6ecneqeHiiii Heo6xa;^HMux ^HSUKOMexaHiiHecKHX, aj^re^iOHHMx, BupaBHuaaiouaix h 
jxp. CBOHGTB, no KpaHHCH Mcpc ojmo. nojiapH3yK)mee noKptixHe nojiapHsaxopa jionojiHHxejitHO 
MO^er ca^ep^aTb^ cs^yiomHe h njieHKoofipaayiomHe z(o6aBicH h/hjik Mojuw^KaTop^ a KanecTBC 
KOTOporo Moryr 6brrb ucnon&soBaK^ mjipoi^HJi^HhiQ h/hjih rt^po^o6Hwe nojiUMepu paajiHHHoro 
TOna, BKjnoHaa acH^xKOKpHcrajuiHTOCKHe^ KpeMHHftopraHHqecKHe h/hjih njiacni^uscaTopia » jiaioi, 
BKJKiCHaji KpeMramopraKHHecKHe 14/wm xaic^e HCHOHoreHHwe noBepcHOCTHO-aicTmHbie BemecTsa. 

Bsej^eHne Mo^iHt^^caTopa, Kaxopoe mo^kct &i>it&^ ocymecxBjieHO KaK Ha cxavHioi 4^)pMHpoBatB«i 
WKaaxponHa norjiommomero AByjiyHenpejiaMjuHOXnera cjiok, xaK h 3a cner oSpaSoncH y^e 
nojiyMCHHoro nojuipHsyioiiiero noKptinw, no3BOJiHeT xaiCTce yMCHbuiHTb pacce^HHe csera, 
KOTopoe B03M0^Ha H>3a HajuPMK MUKpa^e^eKTOB. a nojmpiisyiomeM noKphvnm. 

TaKHM o5pa30M, saaBjx^Muu nojiapHsaxop npeAcxaBjiHex co5<m nojuioaacy c HaHeceHHbiM na 
Hce na Kpa^Heu Kiepe o^kkm nojiapHsyiouuiM noiq^^txHeM (lUlX BwnojraeHHbiM & BHjie 
aHHSOxponno nornoinaiomero ^yjiyHenpejiOMjwiomero cjioji HepacxBopHMoro b Bojie 
^wxpoHHHora KpacHxejia uJwm nHTMCHxa hjth hx CMeceKL, Kaxopwe Moryx oSecneHHBaxb^ 
nojiapH3auHM> He xojmKo b mjmmm MacxK cneKxpa, ho h r YO ofiuiacxK, a xaicace 6jn©iCHeH HK 
o6jiacxH. B cjiynae HcnojibsoBaKua ;iiixpauHHi4X KpacHxejxeft Hjiii nHrMCHxoa, c norjiomeHHeM 
xoJibKo a yo oSjiacxH, I ill Moryx 6^x&^ McnojibsoBaHU & KanecxBe ^a303avZiep;»aiBaK>mKx cjioea. 

nn npe;xcxaBJi5ieT co6oh aHHsaxponHO norjiomaiouufH aayjiyHenpejiOMJiaioimm cjioh, r 

KOXOpOM rUIOCKOCXH XpOMO<^OpHWX CHCXCM MOJICKyjl AHXpOHHHOrO KpaCHXCJlH H Jie^fflHC B HMX 

wnojibHbie MOMeHxw onxHqecKoro nepexo^a oztHopo^Ho opHCHXHpoBaHfci oxHOCHxejitHO 
HanpaEJieHHA, Kaxopoe 3aaaexca JiH6a noBepxHOCxHOM aHHsaxponHefi, jihSo HanpaBjieHHeM 
MexaHHHecKOH opHeHxaitHH, jxii6a naA BOSAeHCXBHeM 3jieKxpacxaximecKi4x, MarHHXHMx mm 
3JieKxpoMarHnxHi>ix nojieii. 

CymecxBeHHMM axjiKHHew Hacxoamero HSoSpexeHM ^bjis^tcsi xo^ hxo nonHpnaaxop ca^epMCHx 
a KanecxBc no KpaHHe& Mepe ojmoro noji»pH3yiomero noKptixna amoaxpoiiHO norjioiuaioiiuiH 
aayjryHenpejiOMjiaiomjm cnoii HepacxBopHMora a aa^e AMxpoHHHora KpacHxejia h/hjih nwrMeHxa 
mm HX CMecefL 

OxcyxcxBwe woHoa a nojiapHayiomHx naKpwxii^x aaaajiHeMoro. onxuHecKoro nojiapMaaxopa 
oSecneHHaaex ^HajieKxpwHecKHe CBOHCxaa noicpbixHM, hxo npuBajm^ k chh^chmk) 
3Hepronoxpe6jTeHi4a w xcm caMWM yaeanHHaaex cpoK cnyac6w 5KHztKaiq)HCxajuiHHecKHx ycxpoHCxa. 



B OTjiHHHe or HseecTHara nojiflpHsaTopa [4} Ha ocHoae. Bo;^apacTBopHMi>ix KpacHTejien 
Hcnojn»30BaHHe jsji% ^opMHpoBaHUs aHHsoTponHo norjiomaiomero AByjiynenpejiOMJisioa^ro cjios 
HepacTBopHMMx R Boj^e j^HxpotPMwx fcpacHTejieu HJiH nHTMeHToa o6ecneHHBaeT Hapaay c hhskoR 

3JieKTpanpOBaHHOCTbKX BWCOICyia yCXOHHHBOCTK K AeUCTBHlO BJiarH. 

AHajioTHHHiae c&OHCTBa o6ecneHHBaeT nojispHsaTop [5] Ha ochobc HeKoropiox 
Bo;^OHepacTBopH^^btx opraHHnecicHx icpacuTejieK nojiHMepHora cxpoeHHH. O^HaKa ajw 
H^otoBjieHHJi nojispHsaxc^ [5} Heo6xo;mMo cneuHajiBHo nanyHaxK yKasaHHue nojiHMepHMe 
KpacHTejie, cuHxea Koxopiiix npe^iCTaBjiser AOBOJii»Ha cjioqkhuu h j^oporocTOflumH npouecc^ 
xpeSyiomHH npHMeneHHe Tpy^Ho yTHJiH3H{^eMMx bucokotokchhhmx opraHH^iecKHx 
pacTBopHTCJiea (HHTpo6eH30Ji, opTO-^HXjiop6eH3oji H jip.). K{X>Me Toro, Heo5xaOTMtiM ycjiOBHeM 
jiJisL MsroTOBJieHHA nojijipHsaTopa [5} sbjihqjcsi cnoco^HocTb. opraHMHecKHx KpacHxeJieH 
nojiHMefmoro CTpoeHHJi k o6pa30BaHHK> ^c^KOKpHcxajuiHHecKOH ^asia, ^to TaioKe orpaHH^msaer 

B03M03KHOCTH HX npHMeHeHH5I. 

B TO BpeM«, juisi Hra^OTOBJienHa aasBjiAeMoro naii«pH3aTopa hc rpeSyerca cKHxea 
cneaHaji&Hi>ix fcpacHTejien hjih rrarMeHTOB, a Moryr 6wTb^ HcnojibSOBaHM cepHHHa BMnycKaeMi>ie 

KpaCHTCJIH HJIH nHrMCHTbl. 

B SaBHCHMOCTH OT TOJimHHia liii M KOHCTJ^^KTHBHUX 0C06eHH0CTeH BOaMO^KHU HeCKOJIBKO 

pa3HOBHAHOCTeH saflBJifleMOTO nojiapnaaTopa, oxjiHHaKuimxcfl npHHunnoM ^encxBHA. 

TaK, npHHUHH AeHCTBHs onxHHecKoro nojiapHsaxopa c ripoHSBOJibHOH xcxmi^iHOH nn ocHoaaH 
Ha xoM, Hxo HenajiapH30BaHHtm caex npn npoxo^eHHH qepea nn nacxHHHa norjiomaexca 
xpoMO^pHOH cHCxeMOH KpacHxcjifl. HpH 3XOM Hcpca nn npoxoiiHx xojii>KO xa Hacxs^ caexoBUX 
BOJiH, B Koxopwx HanpaBjieHHe KOJieSaHHH 3JieKxpH«iecKaH cocxaBjiflK>uieH ajieicxpoMarHHXHoro 
nojw nepneHj^HKyjiapHa AHnoji&HOMy MOMCHxy onxH^ecKoro nepexo;^ (^ht . 1 ). 

HcnojiBSOBaHHe a KanecxBe nojiapHayiomero noKpuxHs arauoxponHO norjiomaK>mero 
jiByjiyHenpejiOMJiiHomero cjia« HepacxBopHMoro a aoz^e otxpohhhoto Kpacuxejia h/hjih rotrMeHxa 
HJiH HX cMecefi no3BOJiaex xaicace nonyHaxk nojispH3axap: 

- a KOXopoM no KpanneH Mepe owa nojiflpnayKxmee noKpiaxne cocxohx na necKOJibKHX 
^arMCHXCB npoHSBOJifcHOH i^opMM, Koxopwe Moryx OTJinnaxbCA uaeTOM h nanpaajieHHeM aeKxapa 
nojiapHsauHH. To ecxb^ HanpaajieHHe nojiapHsauHH Mo^ex MeHax^ca npoHSBOJiEHbiM o6pa30M na 
naaepxHOCXH nojw»icKH, hxo noaaojiaex nojiynaxt. xaicHM o6pa30M nojiiipH3auHOHHmepHC)^KH c 
pa3JimtHUM HanpaBJieHHeM nojispnaauHH Kaac^ora ^parMCHxa; 

- KoxopMH mjiaexcji MHorociiOHHbiM H <xmep3KHx no KpaHHCH Mepe Aaa HaneceHHUx ^pyr na 
;ipyra nojwpHsyKMUHx noKpwxHH, Ka»c;ioe Ha Koxopwx cocxohx h3 hcckojikichx <^arN4eHxoB 



npcmsBOJiKHOH 4>opi^, KOTopwe Nioryr OTjiHHaxfcca ubctom h HanpaBjieHHCM BeKxopa 
nojmpHsauHH, npH 3tom ubct h HanpasjieHHe BCKTopa nojwpHsaipi pasHwx cjioee Moryr He 
coBnaaaTb; 

- KOTopioH Me^cziy nojuipHayiomHMH noKpi>iTnaMH AonojiHHTejibHO coAep:acHT cjion wa npoapaMHwx 
GecuBCTHMx HjiH oKpaiucHRbix MaxepHajiOB; 

- KOTopbiH Me:4CAy no^uiooiCKoii w noJiapiiayioimiM noKptiTOeM ^^OIlOJIHHTeJlI>HO coitep^aiT 
opHCHTOpyiouuiM cjiofi, KOToptiH NioiaccT &biTb^ c^opMposaH KaK H3^ HCopraHHHecKHx MaxepHajiOB, 
xaK H Ha ocHOBe pasjiHHHWx nojiHMepoB; 

- KOTopbiH Me^ayty nojXJio^KKoii h na KpaiiHeil Mcpe ojihhm nojiapHayiomiiM noKpLixHCM 
AonojiKHxejiKHO co^iep^cHx OT^^y3Ha axpa^aMumiM cjioh, Kaxop^H MO^ex cjiyaoixb. 
oziHOBpeMCHHO B KaHccxBC 3JieKxponpoBOA^mero cjioji. 

ripH Hcnoju>30BaHmi b KanecxBe noAJio:acKH HexBepn>BOJiHOBOH AByjiyHenpejiOMJMJomefi 
rumcxHHw hjiw njiCHiat h HaHCceHHw IHI no^ yxjioM 45*^ k ochobhoh onxH^cKofi och fk^uio^ckh 
MO^ex 6wxK HsraxoBJiCH uHpicyjiapH^H noji»pM3axop a h b - HanpaBjieHne o5i>iKHaBeHHora 

H HeoSMKHOBeHHora jiynefl cooxBexcxBeHHOs n - HanpaBjieHHe BeKxopa nojiapHsanHH lili). 

McnojiKJOBaHwe pasjiiiTOMX KJieea no3BOJiaex HsroxaBjiHBaxb. nojuipH3axop a Biwe 
caMOKJieiomaxcA nojmpMsauHOHHbix luieHOK, a xaKMce npu HaHeceHHH cjiojai KJiea Ha IJil b bhj^c 
pHcymca c nocjie^^yiomHM nepeHOCcm nonynaxb. noji3ipH3axop Ha jhoSom naBepxHocxH, nxa MO^ex 
5mx^ HcnojiKJOBaHO KaK npn npoH3BOACXBe !5KK HHjWKaxopoa c ^leiUHHM pacnojioaceHCM 
nojwpH3axopoB, xaK npH pasjiHHHfcix BHftax aauxHXbi xoBapHwx snaKOB hjih ;uih nojiyneHH^i 
BceaosMO^cH&ix ubcxobux a^CKxoB^ HanpHMep^ apeKjiaMe. ripH H^raxoBjxeHim nojmpiisaxapa na 
KjieeaoH xexHOJiorHii bosmo^ch m Niexoj^ o6paxHoro nepcHoca: HaaeceHHe cjio^ Kjiea 
HcofixoOTMofi ^opMw Ha xpe&ycMyio noaepxHocx^ Hajio^ceHHH luieHKH c HaHcceHHtiM na nee nn 
Ha KJieH H axpMB. C nosepxHOCxn luieHKH Ha xpeSycMyio nosepxHOCXb. Sy^ex yAajiaxbca cjioh nn, 
coaxBexcxayiomiiH xojibKa ^opMe KJieeBora cjioa. 

npHMeHCHue BJiarocxoMKoro nojiapiiayiomero noKptixHH na ochobc aHM30xponHo 
norjiomaiomero AByjiynenpejiOMJiaiomera cjioji nepacxBopHMbix a BO^e ^iMxpoHHHbix KpacMxejieil 
h/hjih nHrMCHxoB no3B(wiHex xaKace peajiHSoaaxfe. xexHOJioxHio nocJiaiiHaro HaneceHHH nn. npu 
axoM B oxjiHHHe ax npaxaxHna vs^Ch^ He xpeGyexcH naHeceHHC npoNie^KyxanHora aamHXHora cjio», 
ocoSeHHO npH Hcnojib30BaHH» a Kanecxse nocjieayiouiero cnoa nojiapHayiomero noKpwxH^ Ha 
ocHose BOiAopacxBopHMbix KpacuxejieH, HanpuMcp no xexHOJiorwH [4]. 

TaKHM o5pa30M, Moryx Sbixb^ nojiyHeHw noji»pH3axopbi^ cocxoaiuMe Ha necKOJibKHX 
HanecenHbix ;ipyr Ha Apyra nn, Ka:Hcjioe Ha Koxopbix cocxohx wa HecKOJibKHX (J)parMeHxoB 



rq)OH3BOJii>HOH ^opxoa, KOTopwe Moryr OTjraHaxfcca ubctom h HanpaejieHneM BeKxopa 
nojwpHsauiiH. 

Ilocjie/QTOmee im toto KpacuxejM yum jspyroro MO^cer 6tiTi> HaHCCCHC Henocpe;icTBeHHo 
Ha npeflUAymee nn hjih Ha npoMeacyroHHMH cjioh npoapanHoro MaxepHajia, KOTopi>iH Moacer 
Qhm^ jiw6o SecuBcrmaM jih5o OKpameHHWM. npH yrou HanpaaneHHe Beicropa nojixpii3auHH 
cjieziyiomerQ nn \«»KeT MeHarbca npoH3BOJii>HiaM o&pasoM aTHOCHxejiKHO HanpaBjieHH« c^cew 
nonnpHaauHH npejiujiymero nn. npH ytou YEl Moacer Swu*. BwnojiHeHo xaic^e npyrux 
MaxepHajiOB, b HacraocTH no xexHOJiorrai [2 J, [3J hjih [4]. 

TaKHM o&pa30M Moryr 6i>m> noj^eHW noji»pH3aTop^ KOTopwft mctkjs^ IWl Moacer 
jionojiHHxejibHO conepKaxix cjioh h3 npo^jaHHtix Gecu^&rmax hjih oKpameHHMx MajepHajioB. 

npH BpameHHH njiocKOCTH nojiapHaoBaHHara caera a nojiajmaaTope mohcct npoHcxojxHXK 
npocBCTJieHHe o;ihhx yHacncoa h OKpaumaaHHe Apyrnx (a cjiynae MOHoxpoNotMX omiraecKHX 
nojwTpH3aTopoB, B KOTopbix pasH&ie yHacTKH oAHoro uBcra hmciot pasjiHHHoe nanpaBJieHHe 
BeKTopa noji«pH3am»). B cjiynae Hcnojii>30BaHHa pasHux KpacHTCJien npn spamefflm hjiockocth 
nojm{m30BaHHora csera Syjier npoHCxoAHTb. jiH6a HCHesHOBCHHe OKpameHHoro a pa3Hi>ie uaera 
pHcyHKa (b cjiynae, Kor;ia ynacxKH pa3Horo uBcra hmciot oAHHaKoaoe HanpasjieHHe seicropa 
nojxflpH3auHHX jih6o nocjie;iOBaTejiMoe HCHeaHOBCHHe y«iacTKOB pasHoro uBcxa, OTJui^iomHXCK 
HanpaBjieHHCM Beicropa nojispHsauHH. B cjiynae mhotochohhwx nn h ocoGchho c npHMeneHHeM 
npOMeMcyroHHbix npoapa^HBix OKpauieHHbix MerepnajiOB kojihtcctbo BapHanxoB Boapacraer. 

neperacjiCHKbie npHMepu nojiapHsaxopoB nf^flcxaBJiaer HHxepec npn coaaaHHM cneuHajibHux 
uaercmbix s^^ktob (peiciaMa, moy-6H3HecX Ztra 3amH™ ToaapHwx 3HaKOB h uetmbix bhj^ob 
6yMar h r.ji. 

^^py^a^l pasHOBHWocTb 3aaBJi»eMoro nojiajmaaTopa ocHosaHa na nBjieHHH HHxef^peHUHH, 
fljm Hera HcnojifcayexcH ABynynenpejiaMjieHHe aHHaoTpoimo noraomaiomero cjio^ KOTopioH 
HMcer no KpaftHefi Mepe ojxmi noKaaaTCHix npejioMJienHa, BoapacraioiuHH npn yBCJiHHeHHH jijihhki 
BOJiHbi nojuipHsycMoro caera. 

HaH6ojiee onTHMajibHi>iM BapHanroM HHTep^peHUHO Hnofi p a an o B H^^HOCTH saaBjuieMoro 
nojiapHaaTopa flBJiaercfl HcnojibSoaaHHe no KpaiiHefi mcj^ o anoro oiiH aoTponHO norjioiuaiomero 
ZtayjiyHenpejioMjiaiomero cjioa, KOTOpbifl HMeex no KpaHHCH Mcpe oahh noKaaaxejUx npejiOMneHHfl, 
npflMO nponopuHOHajibHbiH AJinne bojihu nojxapHayeMoro CBexa no KpaflHefl Mepe a HeKOXopOM 
AManaaoHC h3 paGoHHx jijivlh bojih. 

HanpHMep, ecjiH b (^pMyjie 2dn^ + 'k/2 = ^72 + mJi (r^e d - xonmnna aHH30xponHO 
norjiomaiomero ziayjiyMenpejiOMJiaTOmero cjioa, X - jsjihhq, bojihu CBexa, m - nopaAOK 



HHTep4)epeHUHH, Ac = 2dne + X/2 - cmmHecKa» pasHOCXK xo^a orpa^eHHbix HHTep^pHpyioiuHx 
iryncH\ cooxBercTByiomeH ycjiOB»K> HHTep^peHUHOHHora MUHMMyMa jinsi orpa^eHHora CBera a 
onxHHecKOM CHCTCMe, r^e jxBynyH&npcjiOMjuuouj^m cjioa c noKaaaTejiAMH npejiOMJiemda n^nn^ 
Haxo;iHTC^ Me^y jiHijieicrpHKaMH c noKasaxejiflMH npejioMJicHmi MeHbiuHMH no sHaneHMK), hcm 
De, Heo6wKHOBeHHMH noKasaTCJife. npejiOMjieHHft n,, fty^CT npaMo nponopuHOHajxeH jumne bojxku 
CBera, x.e. = AX (rue A - Koa^^mieHT npoiiopm40HajiBHOc™X juvmm Bojwbi X b 
npmefl^HHOH ^opMv^ne "coKpamaercji", a axo oaHanaeT, nxa ycjioBHe, b jiaHHOM cjiynae 
»rrep4>epeHm40HHora MHHHMyMa, BMnojiH5iexc^ jinsi Bcex ajihh bojih h, 6ojiee xoro, zuia Bcex 
nop^AKOR nHxepc^epeHmm, x.e. juisi Bcex ^HaneHiiM m. Caepx xoro, npH jipyrofi Tomwac cjioa 
3Toro ^e Maxepnajia MoacHo aHajiorHHHo nojiynnxB HeaasHCHMocxb ox .zuihhm bojihbi CBexa 
ycjiOBHa HBxep^epefomoHHoro MaKCHMyMa 2dnc + X/2 = mX. IIp^MaA nponopuiiOHajibHocxK 
> noKasaxe™ npejiOMjieHHfl ;uiHHe bojihm CBexa 5iBji»exca 6ojiee cxpoxHM xpeGoBaHHCM 

(ycjiOBHCNiX HCM fipocxoc B03pacxaHHe noKasaxcjxa npejiOMJieHii» npa yBejiMHCHiiH jxjmnhi bojihw 
CBCxa. 

nepeHHCJiCHHtie ocoSeHHOCxii no^ojiaiox nojiynaxb^ pasHOBH^HOCXK nojiapHsaxopa, 
oxjiHHaiomyioca xcm, hxo no KpaHHeft Mcpe oaho noiuipMayioutee noKpMxwe hmccx xojniiHHy, npn 
Koxopofi peajTHsyexca HHxep^epeHUHOHHwfi 3^KcxpeMyM na Bbixo^e nojiapwsaxopa no KpanHCH 
Mepe zuiH o^iHoft jMHeHHo-nojiflpusoBaHHoil KOMnoHcnxti cBexa. ripuHmin fleHCXBHa 
HHxep^penmiOHHOH pa3HOBH;iHocxH saaBjmeMoro nojiapHsaxopa ocHOBaH na xom, hxo oj^na 
jiHHeHHO-nojwpH30BaHHaji KOAmoHCHxa Henoji5tpH30BaHHoro CBexa, Koxopoii cooxBexcxayex 
HeoduKHOBCHH^ (Goji^uihh) noKasaxejib^ npejioMJieniui aHH30xponHO norjiomaiomero 
flByjiynenpejioMjiiiiomero cjioa, cyuxecxBCHHo oxpa^aexc^ ox nojwpH3axopa 3a cnex pasjTHHHM 
noKaaaxeaeu npejiOMjieHHH na rpaHHimx aHH30xpoiiHO norjiomaioiuero ^yjiyHenpejiOMjiaiomero 
H onxHHecKH H3oxpomioro cjiocb, ripH xojiiuMHax cAoea nop^^Ka mmuhi bojihu CBCxa, CBCxoBbie 
jiyHH, oxpa^eHHbie ox rpauHu cjiocb^ wHxep^epHpyiox zipyr c ApyroM. IIpH cooxBexcxayiomeM 
na;i6ope xojiumH cjioea m hx noKasaxejiefi npejioMjienH^i onxi4HecKa» pasHOCxb^ xo^ia Me^cjty 
BOJinaMH, oxpa^eHHbiMH ox rpannu cjioea, cocxaBjmex uejioe mhcjio ^jihh bojih, x.e. pesyjibxaxoM 
HHxep^epeHUHii oxpaxccHHwx bojxh 6y;tex HHxep(^peHUHOHHWH MaKCWMyM, npnao^^mHii k hx 
BsauMHOMy ycHJiCHMK), B 3XOM cjiynae oxpaaceHue jiuneaHO-nojuipHaoBaHHofi KOMnonenxu 
HenojiffpH30BaHHoro CBexa, KoxopoH cooxaexcxayex Heo6i>iicHOBeHHi>tii (6ojii>uiMtt) noKaaaxenb 
npejioMJieHHfl aHHSorponno norjiomaiomero ^iByjiyMenpejiOMjwiomero cjioa 3HaHHxejibHo 
ycHjiHBaexcfl. 



06i4iCHOEeHHi>iH (MeHi>mKH) noKOsaTejib^ npejiOMJieHH« aHHsarponHO norjiomaiomero 
flByjiyHenpejiOMjixiamera cjioa BiaGHpaerc^s cyii^ecTBeHHO pobhmm noKoaaTejiio npejiOMjieHM 
onTOHCCKH H30TpoiHiora cjios, T.e. HCT pa3JiHHHfl (cKaHKOB) noKaaaTejiefi npejioMJiCHHa na 
rpaHHuax aHH30TponHO norjiomaFomero ztByjiyHenpenoMJUiiomero h onTHMecKH H30TponHoro 
cjioea. no^TOMy apyraa jiHHeHHa-nojiApHSOBaHHaA KOMnoHeHxa naaaiomero HenojiapHsoBaHHoro 
CBera, KOTopoM cooTBexcTByer o6MKHOBeHHbiu (MQi&umRy noKasarejiB npejiOMjicHHs 
OTyiiyHenpejiOMjimomero caoa, npaxo^^nr nepea MHorocjioHHiaft nojiapHaaTop nojmocn^io, 6e3 
KaKHx-jmGo OTpaaceKiffl. 

TaKHM o6pa30M, npH na^eHH» HenojiAjmaoBaHHoro csera Ha noji»j»i3aTop ojihsl jraHCHHa- 
nojiapii30fiaHHaA KOMnoHCHra OTpaacaercji, a ^ipyraa jiHHeHHO-nojiHpH30BaHHaH KOMnoHeHxa 
npoxoflHT Mepes nojupHaaxop, x.e. npoHcxoj^Hx nojmpHsauHJi ceexa Kax jxjm npoxoflamero, xaK h 
jvm oxpa^CHHoro CBera . 

Hcnajxi>3aBaHHe no fq>aHHeH Mepe (MHoro anHaaxponHa narjiomaiomero 
AByjtyTOnpejioMJiaiomero cjkmi xax« h Bia3i>i&aex He6ojii>mHe noxejM* CBCxa b nonapHsaxape, 

QZlHaKQ 3XH nOXCpH MaJlI4, 0C05eHHO B CJIOHX XOJimHHOH MCHCe 0,1 MKM. IIpH 3XOM B£4COKMe 

nojxspH3aL|HOHHi>ie xapaKxepHCXHKH b mnpoKOH cneKxpajibHOH o6jiacxH o6ecneHiffiaK>xc5i npH 
Mcnojii>30BaHMM KOJiffHecxBa cjioe» He 6ojiee 10. 

npH HcnojiKsaBaHHH aHH30TponHO norjiomaiomero aayjiyHenpejiOMJifliomero cjioh 
SHaTOxejiBHO yMCHbinaexoi h b onxHMajn>HOM BapHanxe nojiHOCxbio ycxpaHsexc^ sasHCHMOCxb 
ycjiOBHK nojiyneHHA mnrep^peHmiOHHi>Kx 3KCxpeMyMOB (NiaKCHMyMoa h MHHHMyMOB) ox ^hhw 
BOJXHbi CBCxa, Hxo oSecncHHBaex Bi>icoKMe noji»pH3auHOHHue xapaicxepHcxHKH 
HHxep^peHimoHHOs paaHOBWHOCXH sasBji^eMoro nojxHpH3axopa b uiHpoKOH cneicxpajibHOH 
o6jiacxH. 

npeAnoHXHxcjibtaxM sBJiaexca HHTep4>epeHm40HHa» pasHOBH;^Hocxb nojiapHaaxopa, b KOxopoM 
no KpaHHCH Mepe ojnm aHH30xpoiiHO norjiomaiomHH ;tByjiyHenpejiOMjiKK3mHH cjiofi HMcex 
MaKCHMajibHyio BejiHHHHy no KpaHHeK Mepe oahoto noKasaxejin npejioMjieHH» He Menee 1,9. ripw 
3XOM Heo6xoOTMoe hhcjio cjxoeB He npeBwuiaex 10, a cneKxpajii>Haa o5jiacxi> c bwcokhmh 
nojiflpHsauHOHHUMH xapaKxepHCXHKaMH paciuHp^excA 6ojiee^ mcm b xpw pasa no cpaBHenHio c 
nojiftpH3axopaMH no^oSHoro xHna. 

ripeflnoHXHxejibHUM xaioKe flBJiaexcH aaflBjineMbiH nojiaiDHsaxop, HMeiomna no KpaiiHeH Mepe 
o^HH aHuaoxponHO norjiomaiommi AByjiyHenpejioMjiHKJouHM cjioh c MaKCHMajibHbiM noKaaaxejiCM 
noriiomeHiifl He Menee 0, 1 b jinanasoHe paSoHHx jinmi bojxh. 



nojiflpHaaxop c bucokhmh napMerpaMH Moacer 6wrt. nanyHCH npH ycJiOBHw, hto tojiuuhhe no 
KpauueH Mepe ojiHoro nojiapHsyiomero noKptixKui yAOBjiexBopaer ycjiOBmo nojiyneHHa hh 
BhLxajiC nojmpHaaxapa HHTep<^peHHHOHHora mhuhmymsl jsjm ajmoH jiHHefeio-noji5ipH30BaHHOH 
KOMnoHCHTKi CBCTa H, ojtHOBpeMCMio, HHTep^epeHmiOHHOTo MaKC»MyMa jvisi ;ipyrott 
opToroHajibHoii jmHewHo-nojiKpHsoBaHHOH KOMnoHCHTti CBexa. 

fleHCTBHTejitHO, oco6eHHOCTbio j^ByjiyHenpejiaMjxHiomHx cjiocr kbjisiqtc^ caM 4)aKT 
cymecTBOBauKH no KpaHHeft Mepe jisyx pasjinHHbix no sHaHeHmo- noKaaaxejiCH npejiOAuieHna, 
HanpHMcp, Hx n % , cooxBercTByioiUHx ocam X hY, pacnojio^cHutiM b njxocKOCTH cjxoa. Bjiaro^xapa 
3TOMy 4>aKTy, Momio BM6paTt^ TOJiiitHHy cjiOH TaK, HToSw Ha BwxoAe nojispHaaropa nojiynajica 

HHTep^epeHUHOHHtBi MHHHMyM m-FO nopimKa JUIH OAHOH JIItHeHHO-nOJl«pH30BaHHOH 

KOMnoHCHTti H, o^ziHOBpeMeHHO, MaKCHMyMa miA ;tpyroH opToroHaoHHoii k hch jMHeimo 
nojiapHSOBauHOH KavmoHeH-m csera. HHTcp^epeHUHOHHMH MHHHMyM nwx^ct cooTBercTBOBaTK 
ofiMKHOBCHHOMy noKasaxcjiio npejiOMjiCHH^, npu 3tom HHTep^epeKitHOHHbift MaKCHMyM 
o&ycjioBjien, cooTBercTBeHHO, Heo6wKHOBeHHMNt noKaaaxejieM npejiOMjicHiia. BosMo^cna xaicace 
oSpaTHaa CHTyauwH, Kor^a WHTep^pcHunoHHMH MHHKMyM coaxBeTCTByer HeoGMKHOBCHHOMy 
noKasaxejiio npenoMjienHK, npii axoM i4Hxep^peHUHOHHia& MaKCHMyM oSycjiOBjieH, 
cooxBexcxBeHHO^ o6i4KHOBeHHbiM noKaaaxejicM npejiOMjieniia. 

IlpeflnoHXHxeJieH xaic^ce nojiapH3axop, ABJuwomiiHCJi MHorocjiOHHbiM n coaepiacauuiH no 
KpafineH Mepe ^Ba cjiosl, no Bq^aimeH Mepe o;i,hh na Koxoptix aiMsoxpoiiHO norjiomaioxuHH 
OTyjiynenpejiOMjiHioiuHH cjioil, a jipyroil cjioii onxHHecKH naoxpojiHMii, npnneM o;xhh noKaaaxejib. 
npejioMjreHHJi jiByjTyHenpejioMjMiomero cjioh MaKCHManbHO oxjinnaexcfl ox noKasaxejm 
npejiOMjieHHH onxHHecKu Hsoxponnoro cjioa, a Apyroii noicaaaxejiK npejiOMJiCHHa aHHaoxponno 
norjiomaiomero AByjiynenpejiOMJiJuomero cjioh cosnaAaex hjih MaKCHMajii>HO 6jih30k c 
noKasaxejiCM npejiOMJieHiw onxHHecKH Hsoxponnoro cnon. 

B axoM Bapnauxe o^Ha jiHHenHO-nojiJipmoBaHHafl KOMnonenxa naoaiomero 
Henoji«pn30BaHHoro CBexa, KoxopoH cooxBexcxByex HeoSbHCHOBeHHMH (6ojii>iiniH) noKaaaxejxK 
npejioMJieHHM aHM30xponHO norjiomaioutero ^ByjTyHenpejiOMjMiomero cjioji, cyiuecxseHHO 
oxpa^aercH ox MHorocjiOHUoro nojuipii3axopa 3a cnex paajmniui noKaaaxejiefi npejiOMJieHna na 
rpaHHuax cjiocb, Ilpii cooxBexcxayiomeM no;:i6ope xojimHH cjioeB h hx noKasaxejiefi npejiOMjieniia 
onxHHecKafl pasHocxb xo^a Me^y BOJinaMH, oxpa^eHHWMH ox rpaHHU oflHoro h xoro 3Ke 
aHHsoxponno norjiomaiomero flsyjiyMenpejioMJiHiomero cjioh, cocxaBJwex uejioe hhcjio juihh 
BOJiH, x.e. peayjibxaxoM hx HHxep4)epeHimw 6y;tex uHxep^epeHimoHHbiH MaKCHMyM, npHBo^ftiuHH 
K BsauMHOMy ycHJieHHK) oxpaaceHHbix bojih. IlpH 3XOM onxuHecicHe xojiiuMHbi cjioea onxHMecKH 



KJOTponBoro Marepaajia Moryx Giotk kbk SHaTOTCJibHO SojiMoe ;uihhbi eojima, xaK h nof^mKa 
iUiKHM BOJiHu. B pesyjiBTaTe OTpa^cemie jraHeHHO-nojiflpHSOBaHHOH KOMnoHeHTU 
HenojispH30BaHHoro csera, KoropoH cooTBercTayer Heo6i4iCHOBeHHMM (Gojiuxmu) noKasaxejiK 
npejioMjieHHfl aHH30TponH0 norjiomaioiiaix ^ByjiyHenpejiOMjwiomHx cnoee 3HaTOTejn>Ho 
ycHJiHBaeTCfl. 

06&iiCH<meHHi>m (MeHbuiHii) noKasaxejii^ npejioMjieHHfl aHHaaxpanHa nctf-jiamaiouuoc 
^yjiyrcnpejiaMJUHOimix cjioea coana^aer njm MaKCHMaJi&HO 6jih30k noKasaTejiio npejioMjiemw 
onTHHecKH HsorpoiEHoro cjioh, t.c. hct pa3jmHHA (cKaHKoa) noKasaxejieH npejioMjxeHiw Ha 
rpaHHuax cjioea, IlcmoMy j^pyraa jiHHeiiHo^nojiflpHaoBaHHaji KOMnoHeHTa nanaiomero 
Henoji3ipu30BaHHoro csera, KoropoH cooTBercTByer oSiaKHOBeHHtiH (MeHbinHft) noKaaaxejiK 
npejiOMJieHH5i aHHaorpormo norjiomaiomero ^iByjiy^enpejioMJuiioimsro cjiom, npoxojwrr nepea 
MHorocjioHHUH noJwpHsaTC^ noJiHocTiao, 6es KaKHX-jraGo OTpa^KeHHH. 

^tpyrHM BapHairroM HHTep(^peHKHOHHOM pasHOBH^HOCXH nojiKpHsaxopa KBJiflerca 
MHorocjioiiHbiH, cooiepcKamHii na tq^KHeii MCpe jwa pasjiHHHtix ^tByjiynenpejioMjiaKumix cnoa, no 
KpaHHCH Mepe ojxhh h3 KOTopwx aHUSOTponHQ noTjiomaKmxHH ^layjiyHenpejiciMjiflioiaHH cjiofi, 
irpHHeM ojiHH noKaaarejib npejioMJieHHH aHH30TponHO norjiomaiomero flByjiynenpejiOMJunoniero 
CJ105I MaKCHMajibHO OTJiMHaerca ot onHoro noKa3aTejM npejiOMJien™ ^pyroro 
OTyJiynexipejiOMjiHHMuero cjioa, a j^pyroii noKaaaxejiix nf^jiOMJieHnfl amisoxponHO norjioxuaiowero 
;^ByjijfHenpejio\4Ji«iomero cjio« cosna^aex hjih MaKCHMaribHO 6jm30k c ApyrwM noKasaxejicM 
npejioMjieHHa ^pyroro ;iByjiyHenpejioMJUiiomero cjio«. 

Hnxep^peHimoHHas pa3HoraaHocxi> saaBJiacMoro nojiapnaaxopa Mo^ex Qhmy BMianHena 
pa5oxaiomHM KaK "na oxpaaceinie", xaK h "na nponycKaHne", xaK h Mm pa5oxLi xoji^ko "na 
oxpaaceHHc". B arax cjiynaflx BapuaaxoM BunojineHHA HSJiHexcH nojiKpnaaxop, oxjiKHaiomnHCfl 
xcM, Mxo na oxmy ero cxopony flonojmHxejibHO HaneceHo cBexooTpaacaiomee noKpbixHe. 
ripeAnoHXHxejibHbiM mjiaexcfl nojiapHsaxop, b KOXopoM cBexooxpaacaiomee noKptixne 
BunojiHCHO MexajiJiHHecKWM. HaneceHHe CBexooxpaacaiomero -amx^rua nosBOJiaex xaicxce 
BiaSHpaxb onxHMajibHue jvi^ HHxep^peHUHH K03^4^Hi|HeHXM oTpaTKeHng ox rpaHHu 
nojmpHsaxopa. 

IlpH H^oxoBjieHHH iiojiflpHaaxopa na no;iJio»cKy nepBMNt e o CTopo HU nojEyio^icH mo^kcx 6wxi> 
HaneceHO KaK cBexooxpaacaiomee noKpwxwe (sepKajio noj mocxb ia h uh nacxBHuo oxpa^caiomee), 
xaK H nojiapnayiomee noKpwxHe. 

BojiMUoe BjiHHHne na pesyjibxax HHxep^peHunH oKaawBae^^^e^raomeHHe HHxeHCHBHOcxew, a 
3HaHHx H aMnjiHxy;i ajicKxpHHecKHX nojiefi HHxep4)epHpyiomHx jiyneH. H3BecTHO^ hxo 
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WiHHMaJlbHOe MianeHHe HHXeHCHBHOCTH B HHTep^peHUHOHHOM MHHHMyMe (TeopCTHHeCKH 

pasHoe HyjiKx) momcct o^biTh. nojiyHeHa a cjiynae hx paBCHCTBa. noaTOMy uejiecoo6pa3Ho 
o6ecneTOTb. MaKCHMa-Twia wcTn^oiMoe BupaBHiiBaHHe aMiuHtTy^t HHTep^pHpyioiimx jiynew ;yift 
ycJiOBHHX HHTep$epe«uHOHHora MHHHMyMa, hto oSecneHHBaer NiaKCHNdajibHoe "rameHHe" jiyncH 
cooTBercTByiomeH KOMnoHeHTU HenojiapH30BaHHoro CBexa. ^iisi nojiyneHHa onTMMariMoro 
peayjxKxaTa wHTep4>epeHmiH ycjioBHx MHxepi^epeHuwoHHoro MaxcHMyNia Heo6xoflJ4MO 
yBejMHHBaTK Koa^i^iiimeH™ orpaaceHHs or KaacAOH rpanHUM cjioea. 

Orpa^caiomee noKptiTue mq^ct 6wti> Bi^nojxHeHO KaK Ha MCTajuia, xaK vl b bh^ mhotocjiohhux 
OT3JieKTpHHecKHx sepKon H3 HcpejiyiomHxc^ cjioeB MaxepHaaoB c bwcokhm h hhskhm 
noKaaaxejuiMH npejiovuieHHs. 

MerajuxHHecKHe noKptima aocTaxoHHO njx)CTO HaHocflxca, HanpHMep xepMimecKHM 
HcnapcHHCM B BaKyyMe, ho npH 3xom b hhx hmccx mccxo norjiomeHHe CBexa, hxo yMCHbuiaex 
nponycKaHHe (axpa^HHe) nojiapHsaxopa. fljia ncmyneHHa axpaacaKumix MexajuimecKHx 
noKptmtfi Moryx ncnojn>30Baxi>c» ajitOMHHHH (Al), cepeSpa ( Ag) » ApyrHe Mexajuai. 

Bl cjiynae MHorocjioHHtix ^^H^JIeKxpHHecKIlx sepKaji norJiomeHwe csexa b hmx oxcyxcxByex, ho 
npouecc hx HaHCceHna wbojii>ho cjio^ch h xpyjtoeMOK. JJjui axHX noKpMXHii Moryx 
HcnojiB30BaxbCfl TiOr, MgO, ZnS, ZnSe, Zr02, kphojxhx h ^OJlH^4epw b KanecxBe MaxepnajiOB c 
BBicoKHM noKasaxejievf npejioMJicHHa, a b KanecxBC MaxepHanoB c hh3khm noKaaaxejicM 
npejiOMjieHHa - SiOi, AI2O3, CaF2, BaF2, MgF2> AIN, BN hjih nojiHMcpM. 

JJflA HaHCCCHHa oxpaacaioiuHx noKptixHH na nojujioacicy hjih na onxHHecKHH nojiapnaaxop Moryx 
6mxb npHMeHCHM cjieziyiofflHe cxaHjiapxH^e cnocoSw: xepMHnecKoe HcnapcHHC b saKyyMe, 
HaneceHHe b napax c nocjieziyioineH xepMunecKOH o6pa6oxKOH, MamexpoBHoe pacnMjicHHe h 
flpyxHe. 

B- KanecxBC Maxepnajia no;yio:acKH, na Koxopyio MO^ex 6wxb HaHecen oJixidnecKUH 
noJx»pH3axop, pa6oxaK>mHfl Ha "rrpocBCx" h, BOSMomio, jionojiHHxejitHO Ha "oxpasceHHc", Moryx 
5wxB Hcnojii>30BaHbi jiK>6Me NiaxepnajiM, npoapanHwe b AnanasoHC paSoHHx jxmm bojih, 
HanpHMep, KBapu, ctckjio, nojiHMcpbi h flpyrne. 

B KanecxBC Maxepnajia hozijio^h. Ha KOxopyio mohccx 6i>ixb. HaHecen onxHnecKHH 
nojmpH3axop^ pa6oxaK)mHH xojibko na "oxpa»ceHHe" napa^^y c MaxepwajiaMH, npoapaHHWMH b 
j[lHana30He paSannx ajihh bojih, nanpHMCp, KBapu, cxckjio, nojiuMepti h Moryx 6bixb^ 
Hcnojii»30BaHw xaK^e jiio6i>ie jxpyrnc Maxepwajiw, nenpoapanHbie b AnanaaoHC pa6oHHx juihh 
BOJiH, HanpHMep, Mexajijibi, nojiynpoBOAHHKOBbie Maxepnajibi, cHxanjibi, njiacxMaccbi h Apyrne. 



HeKOTopiae pasHosHOToc™ HHTep^pcHUHOHHoro nojiapHsaxopa HjuiKKnpHpyerc^i 
OT^iejibHiaMH npHMepaMH KOHKperHoro BianojiHeHHS Ha 4>Hr. 3-5. Ha ^ht. 3 noKaaaua cxcMa 
o^tHocjioftHoro nojiffpHsaTopa no H3o6peTeHHio orpajKaTejifcHoro rana. Ha 4>Hr. 4 cxeN4aTOHHo 
npejxcTaajieHti hh^li saBHCHMOCTeH noKasaxejiA npejiOMJieHUA cjioea nojiflpasaxopoa or jxjmuhi 
BOJiHM cBcra. Ha 5 noKaaaHa cxeNfa MHorocjiotoom noji»pH3aTapa no H3o5peTeHHK). 

Ha ^nr. 3 noKasana cxeMa ojihocjiohhoto onxHHecKoro nojiapnaaTopa no H3o5peTeHHK> 
OTpa^KaxejiMora xma, sKJuoHaiomero aHH30TponHa norjiomaKUUHH AayxtynenpejioMjiflioiraiH 
CJioii 1, OTJiHHatomnHOi tcm, hto o6a ero noKasaxejia npejioMjicHHs ( HeoSwKHOBeHHbriS h 
o5i4KHOBeHHUH Ho ) njx>nopuHOHajn>Hia jsjmHQ bojih&i nojiapHsyeMoro csexa. B npcxrreHiiieM 
BapMaHxe cjiow I rpaHH^HT c jiByx cropon c Bosj^yxoM. B Gojiee cjio5Khi>ix BapHanrax na OOTy ero 
CTopony ;^onojiHHTe,Ti>HO HaneceHO csexooTpaacaiomee noKpi4THe> Cjioh 1 MO^er 5mtk anecen 
xaicace Ha no^mo^cicy, HanpHMcp h3 npoapa^Horo CTCKjia (noKasana na ^ir. 3 nyHKTHix>M). 

PaGoxy nojwpimTopa orpa^aTeju^Horo Tuna Momio noacHHTb^ cjiCAyiomHM o6pa30M. 

Hen0JiapH30BaHHMH CBCT COCTOHT Ha J^ByX jmHCHHO nOJiapHSOBaHHWX KOMnOHCHT 2 H 3, 

njiocKOCTH nojiHpHsauHH KoropMx BsaHMHo nepneHOTKyjmpHM {^m j^bc KOMnoHeHxw ycjiOBHO 
pa3HeceHfci na ^ht. 3 ot» narji^HOc™ h jiyHmero noHHA4aHH»). KoMnoHeHxa 2, noji«pH30BaHHa5i 
napajuxejifcHO onTWHecKoii och cjioh 1 aHHsoxponHO norjiomaiomero AByjiynenpejiOMJiaiomero 
MaxepHajia, HacxHHHo oxpa^aexca ox rpaHHma cjkmi 1, oSpasy* Jiyn 4. HacxHHBoe oTpaaceHHe 
CBCxa ox rpaHHuw pas^ejia cjio» I h cpejibi npoHcxoj^Hx 3a cnex cKaHKa (pasHHmj) noKaaaxejieii 
npejiOMJicHHs Ha axoii rpaHHue^ fljia HacxHHHoro oxpa^eHH» CBexa, MO^ex 6i>n^ HcnojiBSOBaHo 
xaicace AonojTHHxejii>Ho HaneceHHoe Ha cjiofi 1 cBexooxpa^caiomee noKpuxwe. Jlpyraa Hacxi> 
3HeprHH KOMnoHeHXbi 2, npoxoA« nepes aHHSOxpomio norjioumKwmHft ;iByjiy^enpejiON4ji5iiomHH 
cjiOH 1, oxpaacaexca ox BxopoH rpannuM cjioa 1 , h npoxoj^HX eme pas cjioh 1, o&pasya nyn 5. 
Oxpa^KeHHue jiynH 4 h 5 nojiflpHSOBaHti xbk ^e, KaK h BxoA^maA KownoHCHxa 2. 

TojimHHa cjiofl 1 BiaSHpaexcft xaKofi, hxo6m onxHHecKas pa^iocxK xo;[^a Ae j^Jia JiyneiS 4 h 5, 
cooxBCTCXByioiiiafl 5ojiKmeMy noKasaxejiio npenoMJieHHa , cocxaBJWjia HenexHoe ™cjio 
nojiyBOJiH noMpwayeMoro CBCxa, = XJ2 + mX , r^e X - ^iJiHHa bojihw CBCxa, m - nopa^iOK 
HHxep^ejxiHi^HH. EcjiH cpeAw c oSewx cxopoH cjKm 1 npoapaHHwe (HenorjiomaKmiMe) h hmciox 
noKaaaxejiH npejioMjieHHa MeHbiuHe, hcm noKaaaxejiH npenoMjieHHK cjioa I , xo onxwHecKaa 
pasHOCTu xozia = Sdn^ + U2 , rae d - xojiimma cjiox 1, a BCjiMHWHa XI2 - CKanoK ^aau npw 
oxpanceHHH ox nepBoJi rpaHHuw KaK ox onxwHCCKH 6ojiee njioxnofi cpe^^w (npn MexajuiMqecKHX 
CBexooxpa^aiomnx noKpwxHflx CKanoK ^^shi Sy^ex zipyrofl). B axoM cjiynae peayjJbxaxoM 
HHxep^epeHUHH jiynefl 4 m 5 5iBjifleTC» hx B3aHMHoe ocjiaSjieHwe, h b onxHMajisHOM BapHanxe hx 



nojiHoe rauiCHHe. IToxiHoe rauicHHe jryneH 4 h 5 jxocmraeTca, ecjiH HHTeHCHBHOcra (aMruiHTyjua) 
jiyneH 4 m 5 OAHHaKOBU hjih 6jiHaKH no BejiwHKHe, Hxa momcct &wrb. z^ocxwrHyra onTHMajiKHWM 
no;i6opoM Koa^^LOieHToa OTpaaceHHs ot rpatmu cjio» 1 sa chct ;^oIIOJIHHTe;lI>Ha HaHeccHHoro 
CBeroorpa^aiomero noKpwj™. CBexooTpaacaiomee noKpMTHC mo^ct StiTb. BbinojmeHa 

MeTaUJlMHeCKHM UTO ;iH3JieKTpHHeCICHM H 6WTB. O^^HOCJIOHHWM HJM MHQrOCJIOHHWM, IlpW 

BbinojiHCHmi ycjioBHs nponopuwoHajifeHoc™ Heo&tucHOBeHHora noKaaaxejiH npejiOMjieHua 
affliSOTponHa norjiomaioinero j^RyjiynenpejiaMJiaiomera cjic» 1 j^imiQ bojihm csera (n^ - X ) 
paBCHCTBa Ac = 2dnc + = XI2 + mX BMiojiMeTCK zuia Bcera AKtanaaoHa pa6oTOx ajihh bojih 
caera, hto osHanaeT ycxpaHeHne cncKxpajibHOH saBHCHMOCin nojiHpM3a3HOKHi>ix xapaKxepwcTHK 
onTHHecKoro nojMpHsaxopa. 

^pyraa jraHewHa nojiapH30BaHHaa KOMnoHeHTa 3, Koxopaa nojiapHSOBaHa nepneuAHKyji^pHo 
onranecKcm och aHH30TponHa norjiomaiomera AByjiynenpejiaMjiHiomera cjio^ I, ^acxHHHa 
orpa^aeTCJi ax nepsoH rpaHHUbi cjioa I, o&paay^ Jiyn 6. flpyraa nacxK 3Hepn4H KOMrumeHXM 3, 
npoxoj^a nepea cjxofi I, oxpa^aexca ox BxopoH rpaHiiuti cjioh I, npoxo^HT erne paa cjjoh 1 , 
o6pa3ya Jiyn 7. OxpaaceHHwe irpm 6 h 7 nojiflpH30BaHfei xaK »ce, KaK h BXQzyunaa KOMnoHCHxa 3. 
PesyjxfexaxaM liHxepi^peHUHii jiynefi 6 m 7 aBJiaexcft hx BsauMHoe ycuneHHe, x.e. 
PiHxep^peHimoHHBm MaKCHMyM, x.k. onxiiHecKa» pasHOCxb^ xo^a Me:«Ay hwmk Ao, 
cooxBexcTByiomaa oSwKHOBeHHONiy (MeHi>meMy) noKasaxejiio npejiOMJieHiia n^, cocxasjiaex uejioe 
HHCJio AJiHH BOJIH Aq =2cino + 2J2 = ( CKanoK $a3M 3L/2 npB oxpa^eHHH jiyna 6 ox nepsofi 
rpaHKUM cjum 1 ^toh KOMnoHeuxw xaic^e npoHCxoAHx). IlpH BwnojiHeHWH ycjioBws 
nponopuHOHajibHOCXK o&bucHOBeHHoro noKasaxejm npejioMJiCHHs aHH30xponHO norjiomaiomero 
^ayjiyHenpejiOMjiaiotnera cjioh 1 zyiHHe bojihw csexa (u^ - 3C ) ycjiOBwe HHxep^pcHUHOHHoro 
MaKCHMyMa Ao = 2cino + 21/2 = mX xaicace BMnojiH»excH ^yin scero swanasoHa pa5oHi4x ^uxhh bojih 
CBCxa, Hxo 03HaHaex ycxpaHCHHe cneKxpajibHofi 3aBHCMM0cxn nojiflpnaauHOKHbix xapaKxepHCXHK 
onxHHecKoro noji^pHsaxopa. 

TaKMM o6pa30M, b iuhpokoh oGjiacxw cneicrpa b peayjifcxa-ie iiiixgp <^epeHmiH cyMwapHoe 
oxpa^eHHe KOMnoHeHxu 2, nojiapHSOBaHHOW napaJUiejiixHo onxH**ecKOH ocu cjioa 1 
Z^ByjiynenpejiOMjwiomero Maxepwajia snaHwxejibHO weni^uie, hcm oxpa>KeHwe KOMnoHeuxbi 3, 
nojX5ipH30BaHHOH nepncH/iiiKyjiapHO onxHHecKoii och cjioh I. 

Bo3MO^Ha peajin3auwfl h oSpaxHOH cnxyauitw, Kor^ia r peayjibxaxe HHxep4)epeHUHn cyMMapHoe 
oxpa^euwe KOMnoHeHxw 2, nojiHpn30BaHHoii napajtnejibHo onxunecKofi ocw cjioa 
AByjiyHenpejTOMJi5»omero MaxepHajia 1 anauHxejibHO 6ojibme, hcm oxpa^enwe KOwnoHenxbi 3, 
noji5ipH30BaHHOM nepneH;[iHKyji5ipHO onxwnecKoa och cjto^i I. 3xa cnxyauwH wMcex mccxo, KorAa 



TOJimnHa cjioa 1 BBiSHpaerca xaKOH, HTo6i4 onTuqecKaa pasHocxb xo^a jxsisi jiy^fi 4 h 5, 
cooTBercTByiomaa HeoGuKHOseHHOMy (6ojii>uieMy) noKaaaTCJiio npejiOMjierow , cocraBJi^jia 
HexHoe HHCJio ^wiyBOJiH nojiflpHayeMora CBexa A^. = ink. B axaw cjiynae peaynbxaTOM 
ffiixep^peHUHH jiyneii 4 h 5 mjiaercfl HHTep^peHUHOHHWH MaKCHKfyM, x.e. hx BsawMHoe 
ycHJicHwe. B xo BpeMfl anxH^iecKafl pasHocxK xoAa A^, AJia Jij^eft 6 h 7, cooxBCxcxByiomaH 
o6wacHOBeHHOMy (MeHi>meMy) noKaaaxejiio npejiOMJieHHa Ho , cocxaBjisex He^exHoe hhcjio 
nojiyBOJiH noji3ipn3yeMoro CBexa Ao = X/2 + mX, B axoM cjiynae peayjiKxaxoM HHxep^pemwH 
nyneH 9 H 10 sBJiflexca HHxep4>epeHUHOHHMH MHHHMyM, x.e. hx BsawMHoe ocjia6jieHiie. Tenepi> b 
peayjiKxaxe HHxep^peHiiHH cyMMapHoe oxpaaceMwe KOMnoHCHxw 2, noJiflpHSOsanHOH 
napajinejn>Ha onxHHecKOH och cjio« 1 j^iByjiyHenpeJioMjMiomero Maxepwajia :»iaTOxejii>HO Gojibine^ 
HCM oxpaaccHHe KCMnoHCHxu 3, nojispmoBaHHofi nepneHAHKyjispHo onxwHecKofi och cjioh I 
aByjiynenpejiOMjifliomero Maxepnajia. 

Ha $Mr. 4 cxeMaxHHHO npe^^cxaBJie™ aaMicHMOCXH noKasaxejia apejiOMjicHHa cjioes b 
onxHMecKHx nojwpHsaxopax ax ajmhw bojihu BH;^H^40^o csexa, x.e. b o&nacxH 400-700 
HanoMexpoB. KpHBasi I cooxBCxcxByex nojiapHaaxc^y [6], x.e. yMeHi»ineHHio noKasaxera 
npejiOMJieHHa cjioea npH yBCJiHHeHiifl jxjmnhi bojxhm csexa. Taicaa aasHCHMOcxix b onxHKe 
HaatiBaexca HopMajiwiaH jiHcnepcwefi h CBOHCXBena npoapaHHUM MaxepwajiaM. KpHBaa 2 
coaxBexcxByex nojiapn3axopy no n3o5pexeHKio, x.e. cjiynaio B03pacxaHt«j noKaaaxejia 
npejiOMJiemia cjioeB npH yBejiMHCHHa ajihhm bojihiiI cBexa. TaKaa saBHCHMOcxK b onxHKC 
HasBmaexcH aHOMajibHOH ^^HcnepcHefi h juia nonyMeHna xaKoii aasHCHMOcxH nojiapHaaxap AOjraceH 
QhiTh. cneuHajiMMM (^pa30M CKOHCxpyHpOBaH. nj^flnoHXHxejn>HWM jim axoro BBJwexca 
najiflpH3axop, oxjiMHaiomwHCfl xcm, hxo no KpaaHeft Mepe oahh aHHsaxponna norjiomaiomMH 
jtByjjyHenpejiOMJiHKuuHH cjioh uNteer MaKCHMSLJihHhak noKaaaxejit norjiomenHa ne Menee 0,1 b 
OTanasoHe pa6aTOx juimh bojih. S^nec^ KaK h b onxHKC, noKaaaxejiK norjiomenKft HsroxoBjieHHoro 
cjwm k onpe;ieji5iexc» (cm. xaic^ce TOCT 7601-7&) KaK Koa^^UHCHx npw mmmm nacxH b 
KOMnjieKCHOM noKasaxejie npejiOMJicHHS HsroxoBjieKHoro cjioh NiaxejMiajia Z = n - ik. 
KpHBaH 3 cooxBexcxByex BapHamy HHxep4>epeuHHHOH pasHOBH^HOCxH nojwpHaaxopa no 
H3o6pexeHiiio, oxjiH^tomeMyca xcm, hxo no KpafiHeii Mepe oahh aHW30xponHO norjiomaiomnH 
jiayjiyHenpejiOMjiaioimiH cjiom hmccx no KpaimeH Mepe ooihh noKasaxejiix npejiOMjieHua, npsMO 
nponopuMOHajibHbiH ;uiHHe bojihw nojiapHaycMoro caexa no KpattHefi mcj^ b neKoxopoM 
jo^Hanasone pa6oMHx jumn bojih. npflMas nponopuHCHajitHOCxK noKasaxejia npejiOMjieHHJi jxjimc 
BOJiHM CBexa HBjiaexca 5ojiee cxporHM xpeSoBanweM (ycjioBHCM), hcm npocxoe BoapacxaHHe 
noKasaxeJifl npejiOMjienHH npH yBejiHneHHH ^iJiHHbi bojihw CBexa. 
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Ha <^r. 5 noKasaHa cxeMa MHorocjiofiHoro nojiapHsaxopa no K3o5peTeHHio, BKjiioHaiomero 4 
aHH30TponHa ciorjxomaiomHx AByjijfHenpejioMjmioimix cjioea I, OTjiHHaKuuerocft tcm, hto 
Heo6»KHOBeHHi>iii lUMcaaaxejib^ npejiOMjicHJis anix cjioeR BOspacxacT npH yBeJimeHiOi ajihhm 
BOJiHbi nojiflpHayeMora ceexa. YKasaHHue cjioh I HaueceHbi, nepcAyact^ c HexbipbMa cnoawH 8 
onTHHecKw H3OTpoiiHoro MaxepHajia, npwHeM o6MKHOBeHHkiu ruMcasaTeni^ npejioMJieHHH iio 
;»yjiyHenpejiaMJx»iomera MaxepHana cosnaoiaex Hjxii MaKCHMajn»Ha 5jxh30k c noKasaxejxeM 
npejioMjieHHH onxHHecKH H30xponHora Maxepwajia. AHHsaxponua norjiomaiomHe 
jiEyjiyHenpejiOMixflKmofe cjum I Moryx 6wxi> B^noJiHeHta a^HHaKOBiaMH hjiw wa pamtDC 
MaxepHajiOB, oxjiHMaiomHxca, nanpHMep, cneKxpajibHbiMH ^HanaaoHaMH, b Koxopbix 
Heo6i>iicHOBeHH&iu noKaaaxejiK npejioMjieHHfl tie Bospacxaex npH yBejiHHeHHH ahwhw bojihm. 

Pa6oTy HHxep^peHimoHHoft paaHOBHflHOCxn npezuiaraeMora nojmpwaaxopa mo^cho no^Hiix^ 
cjie;iyiomHM o&pa30M. Henoji»pn30BaKHbiH ceex cocxomx ztByx jraHefiHO- nojiapHSOBaHHbix 
KOMnoHCHX 2 H 3, ruiocKOCxH nojmpiisauHH Kaxopwx BsaiiMHa nepnetmHKyjiapHbi (axH ;5Be 
KOivmoHeBXbi ycjiOBno paaneceHM na <^r. 4 ;^Jla Harjiaj^^HOCXH h jiyHiuero noHiiMaHna). 
KoMTioHeHxa 2, nojispnaoBaHHaA napajuiejiwio onxwHecKOw och aHHsaxpoiiHa norjiomaKUUKx 
jiByjryMenpejiOMjmioimix cjioea I, nacxHHHO axpaacaexca ax rpauHu cjioea 1 h onxtniecKH 
HsaxponHMX cjioea 8^ oSpasya jiynn 4. Oxpa^CHHioe JiynH 4 nojmpH30BaHw xaK ^e, KaK h 

BXOJ[lHlUaH KOMnOHCHXa 2. 

TojuiuiHa cjioea 1 BBi64ipaexca xaKOH, hxo f^ayjiwaxoM nHxep^peHimn scex jiy^fi 4 otjiscxck 
tsixep4)epeHmioHKbiH MaKCHMyM, x.e. hx BsaitMHoe ycMJxeHiie. Koa^^uncHx axpa^eKHs npH 
3XOM Aocxuraex 98% - 99,9% , nxa oaHanaex, hxo jiHHeHHO-nojmpwsoBaHHaa KOMnoHCHxa 2 
npaKXHHecKH nojiHOCxwo oxpa^aexca ox nojiapHsaxopa, oSpasyji jiyn 9. IlpH BbinojiHCHHH ycjioBHfl 
Gojiee cxpororo, hcm npocxo B03pacxaHHe^ a hmchho, ycjiOBna np^MoS nponopimoHajxMocxH 
Heo6MKHOBeHHoro noKasaxejiH npejiOMjiCHHa aHHSOxponHO norjiomaioiuHx 
jiByjiyHenpejxoMjiftioimix cjxoea 1 ^yiwHC bojihm csexa {jx^-Xy ycjioBue uHxep^epeHimoHHoro 
MaKCHMyMa BwnojxHflexca 5ojiee lUMpoKOK o6jiacxH ;uiuh bojib, pacnpocxpaiuuomeHCfl na Bcct^ 
OTana30H pa6oHiix ajmh bojih csexa. 

Jtpyrou KOMnoHCHxe 3 HenoJiapii30BaHHoro csexa, jiiiHewHoxiojiapH30BaHOH nepneHAHKyjiapHO 
onxKHecKOH ocu cjioea 1, cooxeexcxByex oSMKHOBCHHwft noKasaxejib^ npejiOMJieHna n^, cjiocr 1, 
paBHbiu noKaaaxejno npejiOMjieHiia iii onxHnecKH M30xponHoro cji05i ( = niX ripH axoM 
HHKaKoro oxpa^eHHH ox rpaHHu cjioea I h 8 uex, h jihhchho nojiRpHSOsaHaH KOMnoHCHxa 3 
npoxOv^iix nepes MHorocjioiiHWB nojiapH3axop nojiHOCXbio^ 6ea KaKwx-jiwSo oxpa^eHHii, oSpasya 
nyn 10. Oxpa^ewwe KOMnoHCHxti 3 ox bhcuihkx noBepxHocxeii nojiHpH3axopa MO^ex 6i>ixi> 



ycrpaHeHO o5iaHHMM cnoco6oM "npocBexjieHHa" , x.e. HOHeceHHeM Ha BHeuiHHe noBepXHOCXH 
onxHHecKH H30Tpormbtx cjiocb c omnHecKOH tojiuuihoh b HerBeprb. jsjiuhm BOJiHbi h noxaaaTejieM 
npejTOMjieim* pasnhm rt^^^ . 

TaKUM o6pa3tQVL, ueaoaspiiaQBaHHiaH cbct npu nazieuHU ua MHorocnofiHWH nonapMaaxop 
pa3Aeji»eTCfl Ha jxbc Hacra h npeapaiaaeTCH a jiHHeHHonojxftpHsaBaHHbiH Jiyn 10, npoxojwmHH 
nepes nojiapHsarop, h opnroraHajibHa jmHeHHonojiapHSOBaHHWH jiyn 9, oxpa^eHHLiH or 
nojDi(»{3aTopa. Jlpn yxcm o6ecneHiiBaioTCA BiocoKHe nojiflpHsauHOHH&ie xapaicrepHCTHKH 
nojiapHsaxopa b umpoKOH cneicrpajiMofi o&nacTH. 

JXim ^pMHpoBatffls nojiapHsyiomero noKpwTHs Ha nepacxBopHMUx b boac AHXfx>HHHwx 
KpacHTejieft h/hjih nHmeHTDB, KoxapMC KaK npaBHJia luiaxo pacxBopHMU h b 6ojibimiHCTBe 
opraHHHecKHx pacxBopHrejiefi Moryr Giotb HcnojH>30BaHbi pajJiHHHbie Mcrozibi. 

TaK, ^opMHpoBaime nojwpHayiomHx noKpMXHH hb ocHOse Ky5oMix KpacHTCjieft, 
aHTpaxHHQHOBidx npoH3BOjmi4x, nepHHOHOBirfx H nojiHOHKjioxHHOHOMX coeflHHeHHH Moacer 6wn> 
ocymecTBJieHO cjie^tyiomHMH cnoco6aMH: 

1 . HaHeCCHHe HB nOBepXH<K:H». nOAJlO^iCKH C O^tHOB^^MCHHaM OpHeHTHpjromeM BOSAeKCTBHH 
paCTBOpOB HeOpraHHHeCKHX H OpraHHHeCKHX CepHOKHCJIblX a^HpOB BOCCraHOBJieHHMX ^pM 

yKasBHHwx KpacHTejiefi (xHiia KySosojiett), KOTopi>ie Moryr HaxajiHT&cji b jihotpohhom 

^CH^^KOKpHCXaJUIHHeCKOM COCTO»HHH.C$OpMHpOBaHHWft TBKHM oSpBSOM OpHeHTHpOBaHHMH 

cjiaiS cepHOKHCJMx 3<^HpoB na^^efff-aioT Aajiee OKHCjiHxejiKHOMy ra^pojiBiy. Ilpn stom hb 
noBepxHOCTH o6paayeTc» opHeHTHpoBaHHbifi cjioh y^e HepacTBopHMoro b boac KpacHxejiH. 

2. HaHCccHHe na noBepxHocTK na^yxo^KH c OAHOBpeMCHHUM opHeHTHjqromHM Boa^eiiCTBHeM 
BOccTaHOBjKHHwx ^opM yKa3aHH£4x KpacHTCJiefi (THna jieihco-coejiHHeHHH) b B^e pacxBopoB 
pasjxHHHwx cojieH (HeopraHHHecKHx h opraHH^ecKHx), KOTopMC xaKSKc Moryr Haxoj^HTi>CA b 

JIHOTponHQM mmKOKpHCTaJUIH^eCKOM COCTOAHHH. C^pMHpOBaHHblfi TBKHM oSpBSOM CJIOH 

ABJiee noABepraerca xHMHHecKQMy hjih ajieKTpoxHMWHecKONfy oiCHCJieHHia c oSpa^OBaHHeM 
opHeHTHpoBaHHoro CJI05I y»ce nepacTBopHMoro b BO^e KpacHxeju!. 

3 . fljiJi nojiyneHUfl nojiapHsyiomera noicpwxHa hb ochobc HepacxaapHMtix b bojxq npaH3BaAHwx 

W^BHJlAHHMHyXOB H AH5eH3BMHAa30JIOB 3,4,9, lO-ncpHJieHXexpaKapGOHOBOH KHCJIOXW 

(nTKK) Moryx 5wxk HcnojibsoBaHU cooxBexcxByiomHe niM>H3BOAHiae 1 , 1 '-SHHa^xHji- 
4,4',5,5',&,&'-reKcaKap6oHOBOH khcjioxw (BFKK) b bhac pacxBOpOB HeopraHHHecKHx h 
opraHHHecKHx cojiefi, Koxapue xaicMce Moryx HaxoAHxtca b jiHOxpannoM 

HCHAKOKpHCXaJUIHHeCKOM COCXOHHHH. IlpH AaJIbHeHUieH XMMHHeCKOH H 3JieKXpOXHMHHeCKOH 



BoccTaHOBHTCJitHoS o6pa6oTKe HjiH yo o6jiyHeHHH npoHSBOAHbie BTKK lUiKjiHayKxrc^ c 
o6pa30BaHHeM opHCHTHpoBaHHora cjioa npoHSBOAHWx 11 IKK. 
4. Cjie;iyK)iUHU cnoco6, npHraj5Hi^ xaK^ce h jmsi ^opMHposaHiM nojiapHsyiomMx noKpwTHM Ha 

OCHOBe nHrMCHTOB, 3aKJlK)HaeTC5! B HaHeCCHHM Ha nOBCpXHOCTb nOjyiOMOCH C OaHOBpeMCHKblM 

opHeHTupyiomHM Boa^xeHCXBueM jmoxponHbix ^KHAKOKpHCxajuiMHecKHx pacTBopoa 

AHXpOHHHWX KpaCHTCJieH h/hJIH HJirMeHTOR B CCpHOH KHCJIOTC HJIH OJieyMC pa3JlH^fflOii 

KOHueBTpauHH. 06pa3OBaHHe HepacxBopHMoro b boz^c opHeHTHpoBaHHora cjio^ hpohcxo;iht 
npH nocjie;tyioiaeM ocroptmHCXM pasSaBJieHHH khcjiotm boaoh, KOTopoe \40HceT npoHcxowTK 
npu co3^HHH Han cjioeM 100% Bjia^Hoc™. 

OopMHpoBaHHe nn Ha noBcpxHOCTH no^cmKH no^ j^e&cxBHeM c^uaHroBoro ycHjma mohcct 
ocymecTBjiaTbCJi npu HaHeccHHH pacxBopoB c noMombio ^wjxbepM Hjm paKejia, hocjic^xhhh mo^ct 
5tn^ HO^eBora hjib uHjnfH^ipHHecKora mna. 

IlpH ^opMHpoBaifflii nn B KanecTBC jionojiHHTejibHora opneHTHpyiomera BoaACHCTBHa Moryr 
6uTK HcnojibsoBaHBi MarHHTHMC, ajieicrpaMarHHTHMe h 3jieKTpocTaTOHecKHe nojia, Koropioe Moryr 
npHMCHOTbCji B cjiynaHx, Koraa BpeMM HaneceHMji hc orpaHHHCHO hjih juui HsroxoBjicHH^ 
nojispH3yiomero noKpwraa Hcnoji^yimca pasGaBjieHHtie pacTBopw no McroAy [2}. 

^QjiH nojiyneHHA nojiapHayiomero noKpmTHH Ha ochobc MeTajuiOKOMiuieKCHMx KpacHTejieii 
Mo^ex Gbixb^ HcnojibsosaHa MexajuiH3auHK KpacHxejiefi HenocpeACXBCHHa Ha nosepxHOCXH 
no^uioHCKH. C 3XOH uejiMO Ha naOTO^acy npe^BapHxejibHa naHOcax (nanpHMcp^ HanpaBjiCHHi^M 
HantuieHHeM) opHeHXHpoBaHHufi cjioh okhcjiob MexajuioB^ nocjie qera noBcpxHOCxfe. 
o5pa6axbiBaexcK pacxBopoM coaxBexcxByicmera KpacHxejm. npH axoM Moryx 6feixb^ nojiyHeHM 
yjifcxpaxoHKHe opHCHXHpoBaHHbie cjioh nepacxBopHMbix b BOjie MexajiJioKOMnjieKCHbix 
KpacHxejiefi, ocoSeHHO npHr<xaHue zuih H3raxoBjieHii» HHxep<^epeHUHOHHOH pasHOBH^anocxH 
sa^BjiHCMoro nojwpHsaxopa. 

Bojiee yHHBepcajibHMM cnoco6 nojiyHeHHfl noji^HsyioiaHx noKpwxuH Ha ochobc 
HcpacxBopuMbix B BO^c wxpoHWMx KpacMxcjicu h/hjih HHrMCHxoB saKJiiOHacxca B 
npHroxoBJiCHHH cneuHajibHMx BunycKHiax $opM, Koxopwe nojiynaiox AHcneprHposaHHCM 
yicasaHHbix KpacHxcjiefi ao nojtyHCHHji aHH30MexpHHHbix HacxHu pasMcpoM hc 6ojiee 0.5 mkm h 

COOXHOIUCHHCM AJMHbl K AHaMCXpy HaCXWU HC MCHCe 20. flm cxa&HjiH3amiB XaKHM BbinyCKHWX 

4)opM Hcnojib3yK)xca pasjiHHHbie noBcpxHocxHO-aKxwBHwe BcmecxBa. Ha ochobc nojiyHCHHMx 
BwnycKHbix ^opNi roxoBHXCft BwcoKOKOHucHxpupoBaHHbic (co^ep^aHHC wxpoHHHoro KpacHxejiH 

h/hJIH HHrMCHXa HJIH HX CMCCCH HC MCHCC 10%) CHCXCMW B paSJIICTHblX paCXBOpHXCJIHX, BKJlIOHaJl 

Bo^y, a MOHOMcpax hjih pacnjiaBax nojiHMcpoB, npH 3xom nojiyHeHHue chcxcmbi Moryx 



4S , 

HaXOJXmhCH H MCHflKOKpHCTaJUIHHCCKOM COCTOJIHHH. FIpH HEHeceHUH XaiCHX BUCOKOKOHUCHT- 

pHpoBaHHwx CHCTCM Ha noBcpxHocTb nojxJiOMocH npH OAHoapeMeHHOM opHeHTHpyiomeM 
B03^ieHCTBHH c nocjucziyKMueR cooTBecTByiouieM o6pa5oTKOH ofipaayerca aHH3aTiX)nHO 
noTJiomaioiuHH ziByjivHenpejioMJuHomHH cjioft. B cjiynae y;4ajieHHfl pacTBc^jHTCJix (HcnapeiuieM 
HjiH pa36aBjieHHeM c nocjieziyiomeH npoMUEKOii) oSpasyeTca nojiapHsyiomee noKpwxHe 
cocTOHiuee b ochobhom h3 ziHxpoHHHOTO KpacHTCJifl h/hjih nBrMCHTa. B cjiynae npHMeaeHiifl 
MOHOMepa HJiH pacnjiaBjieHHora nojiHMepa oSpasyexcs noji«pHayiomHe noKpMTna c SojibuieH 
TOJimMHOfl {jio 5 mkm). 

BbiSop cnoco5a HaneceHHs onpe^ejiaercfl TaiOKC h rrniou nojouio^GCH, b ica^ecTBe KOTopofi 
Moacex SbiTE TBepz^ ruiocxas, c^epurccKafl hjih itHjiKH^tpHHecKas, npospanHaa Hjm oTpaacaiomaa 
noBcpxHOCTb opraHHHecKoro hjih HeopraHHHecKoro cxeicjia, cHJiHKaxHoro cxeicjia c nanbtneHHWM 
nojiynpoBOffHHKOBbiM cJioeM, njiacxHHbi kpcmhhm c HanbuieHHbiM cjiocm ajuoMHHHji. 

Ha noBepxHOCTH nozuio^ocH nepezt HaneceHHeM nn mohcct 6hiTiy c^pMHpoBaH 
opHCHTHpyiomHH cjiOH no TexHOJiOTHH, Hcnojn>ayeMOH juisi naHeceHRfl opHenTHpyioimix cjioeB 

npH HSrOTOBJieHHH XamKOKpHCTajUlHHeCKHX SHQQK [7J. 

TaKHM o5pa30M MO^er &hm> H3raTOBjieH onmHecKHH nojmpH3aTop^ KOTopi>iH uQ^nQiy 
nonJio^KKOH H nojiflpHaytoiuHM noKpuxweM AonojiHHxejibHa coaepojoiT opHeHxupyiomHH cjioh, 
ci^opMHpoBaHHMH KaK HeopraHHHecKHx MaxepHajiOB, xaK h Ha ocHOBe paajnwHMx nojiHMepoB. 

IloBepxHocxt. noOTO^CKH npH ^opACHpoBanHH nn AonoJXHHxejjMo Mo:acex QhiTh. xaicace 
MOOT^iiHpoBaHa c noMOim>io pasjiHHHwx noztcjiocB^ b tom TOCJie h onxHHecKH ekxhshmx, 
HanpHMcp ;^H^^y:»^o axpa^Kaioumx, jtByjiyHenpejioMJMiomHx hjih ^asosaaepc^Batoup^x 
noKpfcixHH. TaKHM o6pa30M nojiynajox onxH^ecKHH nojiapHsaxop, oxjiHHaK)mHiSc» xcm, hxo Me^y 
noziJio^oH H nojwpHsyioxuHM nojcpfemieM ;ionojiHHxejiKHa co;iep^ax ;^H^y3Ho oxpa^caiomHii 
cjioit, KoxopuH MCMKex cjiyacHXK ojiHOBpeMCHHa a KanecxBC 3jieKX{KMipOBOAHmero cjioa. 

npH ^pMHpOBaHHH ttH Ha OCHOBC HCpaCXBOpHMWX B BO^C AHXpOHHHMX KpaCHXCJICH h/HJIH 

HHTMeHxoB Ha HOJXHMcpHwx HjiCHKax (nojiH3XHjieHxepe^xajiax, nojiHKap6oHax, 
xpHauexHJmejuuojxoaa, ;^pyrHe npoapaHHbie njiCHOHHwe MaxepHajiu) Moryx 6wxb. nojiyHema 
noji»pH3axapi>i b bh^c thGichx nojuii^syiomHX hjichok, b xom hhcjic caMOKJieioutHxc». 

npH H3roxoBJieHHH 3aflBJMeMoro nojiHpH3axopa na ochobc HepacxBopHMwx b Bo;ie 
OTxpoHHHfcix KpacHxejieii h/hjih nnrMeHXOB Moryx 6hm> xaioKC Hcnojii>30BaHw pasjiHHHwe KneH, b 
XOM HHCJie nojiHBHHHjiSyxHpajib, AJifl nojiyHCHHji pasHoro po^ia jjaMHHHpoBaHHwx cxpyKxyp, 
HanpHMCp xpHnjieKCHbix cxckoji hjih mhotocjiohhiox njienoK, nxa npe^icxaBJiflex HHxepec jvm 
aBX0Mo5HJii>HOH npoMwuuieHHOCxH H apxHxeicxypM. 



OOPMYJIA H30BPETEHHiI 



1. OnTWHecKHH noji^H3aTop, BKjiiOHaiomHfi no;xJio»cKy h HaHeceHHoe Ha Hce o;iHa yum hcckojxixko 
nojiapHajaoumx noKptiTHH, oTjinHaiomeecH tcm, hto no Kpaimefi Mcpe ojiho nojiapaayiomee 
noKpwTMe npcACTasjiiieT co6oft aHHaaxponHC norjiomaiomHH AByjiyHenpenoMjiHiomHfi cjioii 
HcpacTBopiiMora r bozic ziHxpoHHHora KpacHxejia h/hjih nMrNiCHTa mjih hx cmccch 

2. OnTHHecKWH nojispHsaTop corjiacHU n. I, arjiK^iomHHCft tcm, htq no Kpaftnea Mepe ozihh 

OTXpOHHHBIH KpaCHTCJlb Bw6paH p^J\Si Ky60BWX KpaCHTCJieH. 

3. OnTOHecKwa noji5ipH3aTop corjiacna n. I, aTjmHaiomiiHca tcm, hto no KpaHuea Mepe o^wh 
jmKpcmHHbm KpacwrejiK BiaSpaH paEta jtucnepcHwx KpacHxejieM 

4. OnTOHCCKHH nojiHpH3aTop corjiacHo n. I, OTjiuHaiomwHca tcm, hto no KpaimeH Mepe oahh 
^KxpoHHHMM KpacBTCJiK BW&paH pHj^a aHxpaxHHOHOBMX KpacHTejieu. 

5. OnTOHecKHH noimpHsaxop corjiacHO n. 1 , OTjmnaiomHftca tcm, hto no KpaHHen Mepe o;wh 
j&xpo^mhm KpacHTejib Bw&pan pn^ta uHjm^oujm^^ KpacuTejien. 

6. OnTHHecKiift nojiJipwsaTop corjiacHO n. I , OTjinnaiomnHca tcm, hto no KpavtHen Mepe ozinn 
OTxpoHHHMn KpacnieJiK hjih nnrMenT BtaSpan i» p^z^a aaocoeOTHemin. 

7. OnTHHecKKH: nojiapnaaTop corjiacHO n. I, oxjinnaioutiiHCH tcm, hto no Kpaimefi Mepe o;imh 
iWxpoHHHwn KpacHTCTb. BtiSpaH Ha p»w nepiiHOHOBMx KpacHxejien. 

OnTHHecKun noji5ipH3aTop corjiacno n. 1 , OTjiHHaiomHHC» TeM, hto no KpawHew Mepe o;n*H 
jiHxpojiHHwn KpacHTejiK HJiH nHFMeHT BbiSpaH Ha pazta nojxnuHKJiHHecKHx coe/^HHennn. 

9. OnxuHecKHH nojwpHaaTop corjiacno n. I , OTjiHHaiomHHCR TeM, hto no KpaftneH Mepe ojihh 
OTixpoHHHMH KpacHTCJiK HjxH nwrMeHT B^&paH Ha pji^^a rerepuHKjiHHecKHx npoHasoj^Hbix anxpOHa. 

10. OnTHHecKHH nojmpnsaTop corjiacno n. I, oTjiMHaiomnncR tcm, hto no Kpaunefi Mepe ojmn 

flKXpOMHHMH KpaCHTCJIB. HJIH nHrMCHT Bbl6paH Ha p^Zta MexaJUIOKOMnJieKCHMX COe^HHeHHH. 

1 1 . OnTHHecKHH nojiiipnaaTop corxiacno n. I , OTjiunaioutHHca tcm, hto no KpaftHefi Mepe oahh 
AHxpOHHHWH KpacHTCJiK HJIH nHFMeHT BwSpaH Ha pft^^a apowaTHHecKHx rexepoioiKJiHHecKHx 

COeflHHeHHR. 

12. OnTHHecKHH nojiapnaaTop corjiacno n. I , OTjiHnaiomHHCJi tcm, hto no KpanneH ucpe oahh 

AHXpOHHHUH KpaCMXeJlb HJIH nHrMCHT fiBJIHeXCa JUOMHHeCUeHTHblM. 

13. OnTHHecKHH noJuipH3aTOp corjiacno n. I, OTjiHHaiomHHca tcm, hto no KpanneH Mepe oaho 
nojiapHayiomee noKpbiTHe AonojiHHTejibHo coj^epncHT cB«ayiomHe hjih njieuKOO&paayiomHe 
Ao6aBKH h/hjih MOjiH4)HKaTop, B KanecTBC KOToporo Moryr QhiTh. HcnojibaoBaubi rHApo4)HJ«>Hi>ie 
h/hjih THApo^oSHbie nojiHMcpw pa3JiHHHoro THna, BKJHonaa ^HAKOKpHCTajiJiHnecKHe, 



2. 



KpeMHHHOfwraHHMecKBe h/hjih njiacTH^HKaxopia h jiaJCH, BiouoHas KpeMHHHopraHHHecKHe h/hjih 
HeHOHorcHHbie noBepxHOCTHO-aicTHBHbie semecTBa. 

14. OnTHHCCKHH nojuipHsaTop corjiacHo n. 1 , axjiHHaiomHiicfl tcm, hto no KpaHHCW Mcpe oaho 
nojxHpHayioiuee noKpwTHe coctoht necKOJibKHX ^parMCHTOB npoH3BOjn>HOH ^opMu, KOTopwe 
Moryr oTjmHaTbca uBexoM h HanpaBjieHHeM BCKTOpa nojuipH3auHH. 

15. OnTHHCCKHH nojuipH3aTop corjiacHO n.l, OTJiKHaKUUHHCft tcm, hto flBjiaerca MHorcK:jiOHHi>iM h 
cojiep3KHT no KpaibieH Mepe ABa HaHeceHHUx ^pyr na Apyra noJiapHayiomux noKpMTHH, xa^c^ 

Ba KOTOpWX COCTOHT H3 HeCKOJIbKHX ^paTMCHTOB npOH3BOJlI>HOH ^pMI4, KOTOpi>ie MOTyT 
OTJIHHaTbCfl UBCTOM H HanpaBJieHHCM BCKTOpa nOJUipH3aUHH, npH 3TOM UBCT H HanpaBJicHHe 

BCKTopa nojiHpH3aiiH pasHbix cjioeB Moryr hc coBnaaarb. 

16. OnTHHecKHH nojiapH3aTop corjiacHo n.15, OTjimaiomHHCft tcm, hto Me^cay nojxspHajromHMH 

i 1 nOKpi^THAMH ;:tOnOJIHHTejIbHO COZ^efXaCHT CJIOH H3 np03paHHMX GeCUBCTHMX HJIH oKpaineHHbix 

MaTepHajioB. 

1 7. OnTHHecKHH nojmpmaTop corjxacHO n. 1 , oximnaioumHca tcm, hto Meac^ xumsicmKOH h 
nojiapii3yK)mHM noKpbiTHCM AonojnmTejibHO co^epacHT opHeHTHpyiomHM cjioh, KOTopbm Moacer 
&brrb c^opMpOBaH KaK h3 HeopramiHecKHx MaTcpHajioa, TaK u na ochc^ pasjntHHMx nojinMcpoB. 
1 &. OnTHHCCKHH nojispmaTop corjiacHO n. I , oTjiHHatomKHcs tcm, hto mc^kay noAJxo^cKOH h no 
KpaitHefi Mepe o;^khm uonstp^yuymsAM noKpwTHeM AonojiHHTCJibHO co;^epacHT AH^^y3HO 
OTpajKaiomwii cjioh, KOTopbiii MO^ex cjiyacwTb oahob^^mchho b KanecxBe aneioponpoBOAaiuero 

CJI05I, 

19. OnTHHecKHK nojxspH3aTop corjracHO n, 1, OTjiwHaiomHHCfl tcm, hto b KanecTBe noAJioacKH 
coflepMCHT AByjiynenpejiOMjiaiomyK) njiacTHHy vljih njreHKy, a nojMpHsjroua^ee noKpbiTne 
c^opMHpoBaHo nOA yrjK>M 45° k qchobhoS onTimecKcm och no^jioHocH. 

20. OnTHHecKHH nojispimTop cornacHO I , OTjiHHaiomHHCH tcm, hto no KpanHeft Mepe oahh 
aHH3aTponHO norjiomaKuimii AByjiynenpejioMjiHiomHH cjioh wMeex TOJUUHHy, npa KOTojxiii 
peajiH3yeTca HHTep^peHUHOKHbiii 3KCTpeMyM Ha Bwxo^e omnHecKoro nojiapH3aTopa no KpaHHen 
Mepe AJifl OAHoii jiHHeiiHO-nojiflpH30BaHHoii KOMnoHeaxbi CBera. 

21 . OnTHHCCKHH nojxHpH3aTop corjiacHo n, 1 , oTjiHHaiomHHCH TCM, HTO TOJiiuHHa no KpaifHeii Mepe 
OAHoro aHH30TponHO norjiouiaiomero flByjiynenpeJiOMJuiiomero cjioh yflOBjieTBopncT ycjiosHio 
nojiyneHHH na Bbixo^e onTHnecKoro noj«ipH3aTopa HHTep4>epeHUHOHHoro MHHHMyMa ajia oahoh 
jiHHeiSHo-noji»pH30BaHHOH KOMnoHCHTw CBCTa H, OAHOBpeMCHHO, HBTep4)epeHUHOHHoro 
MaKCHMyMa juia. Apyroii oproroHaiibHOH jiHHeiiHO-nojiflpH30BaHHOH KOAinoHeHTbi caera. 



22. OnTTwecKHH nojispHsaTop^corjiaCHO n. 1, aTirni^taioii^Hucfl tcm, nra aBJi^erca mhotocjiohhum h 
cooep^cHT na KpaHHea Mepe abs^ qjios^ na KpaMHeu Mepe oo^m aa KaxopKix j^BJiAexc^ aHHaorpoiiuo 
noTjiomatoiUHM AByjiy^npejiOAtigiouxHM cjiocm, a jxpyroH cjxoft - ouTOHecKH HaorpcaiHKiH, 
npuqeM o^hh noKasatejib npejioMJiCHiDi aHHSOTpoiiHo norjiomaiomero AByjiyMcnpejioMJunomero 
cnosi MaKCimajifcHo ornHHaerca ot noKaaaxejM npejioMjieHHH omnHecKH HsorponHoro cjio^, a 
^pyroil noKaaaxejiK npejiOMJiemift aHHaoTporaia norjiomaiomero ziByjiyHenf^oMJiaioiuero cjios 
coBnaj^aex hjih MaKCRMaJu»Ha 6jih30k c noKasaxejieht npejioMncHHa onxwHecKw HSoxponHoro cjioa. 

23. OnxwHecKiw nojiapHsaxop corjiacHO n. I, oxjiHnaioxitHiica xeM, Hxa oh ABji^xca 

MHOrOCJlOIlHMM H COiiepmiX H CO^CpMCHX HO KpaMHeU Mepe JXBSL paSJlHHHblX 

jtayjiyHenpeiiOAiTunonmx cjioa, no Kpaitueii Mepe o;ihh na KOxopLix aHMaoxponHO nor rroTna KUipm, 
npHHCM nepBJbiH noKaaaxejiix npejioAtneHna aHHsaxpoxmo norjiomaiomero 
ZTByjijTHenpejiOMjDnomero cjioji MaKCHMajibHo oxjiHHaexcH ox nepBoro noKasaxejia npejioMjicHHii 
Apyroro ABynynenpejioMJifliomerQ cjio^ a axopofl nojcaaaxeju. npejiOMjieraiH aHH30xp)onHO 
noTJiomaiotnera jtayjiyHenpejiaMjiaiomera cnog cosnajtaex hjih MaKCHMajii^HO Gjihsok co axopwM 
noKasaxejiCM npcjiOMJieHiDi jipyroro OTyjiynenpeJiOMjiHiomero cjioh. 

24. OnxHHecKHH nojispnaaxop cornacna n. 1, oxjraHaiomHHca xcm, hxo jxonommrejihHcx coaep^cHx 
cBexooxpa^caiomee noKpwxHe. 

25. OnxHHecKHH noJMpHsaxop corjiaCHO n.24, oxjuOTaiomiiHca xcm, Hxa csexooxpa^KaiOwee 
noKptrrae BtinojiHCHO MexaFuranecKHM. 
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Mso&peTeHHe othochtc3i k omrace, a MMeHHO^ k nojiHpMsaTopaM, KOTopwe Moryr 6mti> 
HcnojibsoBaHbi b npoH3Bo;iCTBe nojurpHsauHOHHbix njienoK m ctckoji, b tom hhcjic 
jiaMHHispoBaHKiax juia, aBTOMoSMjmHou npaMi>uujieHHOCTii, CTpoHTejibCTBa H apxHTeiciypbi. KpoMC 
Toro^ saaBJiaewbie ^[nC Moryr Qhirh. xaiOKe McnojibsosaHi^ a npoH3Bo;^CTBe 5KK AHcruieeB. h 

HIi5HKaTOpOB. 

SaAanett Hacroxmero HSoSpereHHu ^sBji^TCiii coa^taHne nojuipHaaTopa Ha ochobc 
nojiftpHsyioimix noiq)MTHfi (nilX o6jiaj[|aKHmHX Hapajiy c ^HaneicrpHHecKHMH cBoficxBaMw 

BLICOKOH yCTOiraiBOCTbK) K AeitCTBHIO BjiarH. 

riocTaBjieHHaa sajiSLHa pemaexca Gjiarajiapji Hcnojn>30BaHHic b nojiapHsaTope & KanecxBe na 
KpaHueu Mepe ojiHoro nojiapHayiomera noKptiiiia aHHaoTpoimo norjioii^aiomero 
AByjiyHenpejiOMjifliomera cjioa HepacTBopHMora r Boae AHxpoHHHoro KpacHxejia h/hjih nurMeHTa 
yum Hx CMecefi. IlpH 3tom ahxpokhhmh KpacHTejm Hjm nurMeHx mo^ct &MTb BfeiSpan pajia: 
Ky6oBWx, OTcnepcHMX, aHxpaxHHOHOBtix, HHUHroj^mibix, nepHHOHOBwx KpacuxejieH, 
asocoeAHHeHHH, nojmuHKjiHHecKHx coeAHHeHHfi, rereponHicjiMHecKHx nponsBO^Hbix aHxpoHa, 
MerajuiOKOMiiJieKCHtix h apoAiaraHecKHx rexeponHKitHHecKHx coeflMHeHmi, a xaicace 
juoMHHecueHXHbix KpacHxejiefl. 

TaKHM o6pa30M, 3a5iBJiHeMbiH nojiapH3axop npeACxaBjiaex co6oh noAJioncKy c HaHeceHHWM Ha 
Hee no Kpa&ieH Mepe ojihhm nojiapnayiomHM noKpbiTHCM (imX BimojiHeHHbiM & bh^c 
aHHSOTporiHO norjiomaiomero flByjiynenpejiOMjiHiomero cjioa nepacxBopHMoro b borc 
Aiixpcm^Hora Kpacnxeji» h/hjih HHrMCHxa hjih hx CMeceft. 

nn Hpe^tcxaBjiHCx co6oh aHH3aTponHO norjiomaiomHH A^yjiyHenpejiOMjmiojiiHH cjioh, b 

KOXOpOM rUIOCKOCXH xpOMO^OpHMX CHCXCM NiOJICKyJI AHXpOHHUQCaiCpaCHXejm U Jie^amHe R HHX 

^HnojibHbie MOMenxbi onxHHecKoro nepexojia oflHopoflHO opHeHXHpoBaHw oxHOCHxejibHO 
HanpaBjieHiia, Koxopoe saj^aexca jin6o nosepxHocxHOH aHmoxfXMiHeft, jxhGo HanpaBjieHHeM 
MexaHHHecKOw apHenxauHH, jih6o hoa BoaAeucTBHeM ajieKxpocxaxunecKHx, MaraHXHbix hjih 
3jieKxpoMarHHXHbix nojieii. 

B 3aBHCHMOCXH OX XOJimHHbl nn H KOHCXpyKXHBHblX OCOGeHHOCXCH B03M0»CHbl HCCKOJlbKa 

pasHOBHAHOCxefi saaBJiKCMoro nojiapHsaxopa: ziHxpoHMHbm nojiapHaaxoppcBexa h 
HHxep4)epeHUHOHHUH nojiHpH3axop> 
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a KanecTBe no kpauueH Mepe oahotq nojiapH^oou^era noKpKmifl BjiarocxoHicHji aHuaorponHo 
nor jxoiiiaioiiv»[ft AByjyneiyejiOMngtOTTXHfi c jxou HepacxBopjlMOra a Boz^e juixpouHHoro i^iacHTejia 

OrcyrcTBite hohc^ a nojispHayiomux uoKpu-mAx sasianseMora oimtHecKora nojiApasaTopa 
o6eciieHWBaer ^HaojeKipfqecKHe cBOficTBa noKpwTwil, ^ixa np^BO^Ksrr k cHK^ceKUKx 
3HepronoTpe5jieKM h tcm caiiOiM yBejoiSEKBaer cpOK cjiy^6^ ^Kaz^KOKpHcmrmHHecKKx ycrpoftcTB. 

Hcnoji&30BaHHe ajxs ^^opMKpoaaHHs aH^sorponHa norjiomaiofaero z^yjiyronpeiioMjijnon^ra 
cjioa HepacTBopifM^ r Bcw^e j[(HxpoH^H&ix kpacHTCJieft hjw imrMeHToa oGecnenHBaex Hapa^y c 
HH3KOH ajieKiponpoBOOTocTW BticoKym ycTO&^iHBocTb. safiBjiflCMOro nojmpH3aTopa k fleHCTamo 
BJiara. 
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A POLARIZER 

The invention relates to optics, particularly, to light polarizers, that can be suitably 
used in manufacture of polarizing films and glass, including laminated films and glass for 
automotive industry, construction and architecture. The claimed polarizers can be further 
used in manufacture of liquid-crystal displays and indicators. 

Light polarizers that convert the natural light into the polarized one are one of the 
necessary elements of the up-to-date liquid-crystal (LC) devices for displaying 
information, control systems and light-operated locking. 

The presently used polarizers are represented by a polymer film, oriented by 
uniaxial extension, dyed in mass by organic dyes or iodine compounds. As a polymer, 
polyvinyl alcohol (PVA) [1] is mainly used. 

PVA-based polarizers, dyed with iodine, have high polarizing characteristics and 
are extensively used in manufacture of liquid-crystal indicators for screen, watches, 
calculators, personal computers, etc. 

However, an high cost and a low thermal resistance of the PVA-based polarizers do 
not allow to use them in manufacture of consumer goods, in particular in manufacture of 
multi-layer glass and films for automotive industry, construction and architecture. 

The analog of the claimed polarizer is a polarizer representing a substrate, whereon 
applied is a molecularly-oriented layer of a dichroic material capable of forming a nematic 
phase [2]. 

To produce a light-polarizing film, a dichroic material is applied in the form of a 
true solution on a substrate impermeable surface, which surface has been preliminarily 
provided with anisotropy by a niechanical rubbing using various materials (leather, paper, 
fabric, etc.)- In the course of the subsequent partial evaporation of a solvent, a dichroic 
material solution undergoes the nematic liquid-crystal state stage, in which state, under 
action of the surface ^anisotropy, orientation of molecules of a dichroic material takes 
place. After evaporation of the residual solvent under the controlled conditions, that 
prevent disruption of the orientation, a molecularly-oriented polarizing film- is formed 
upon the substrate surface and consists of arranged in parallel and oriented in single 
direction molecules of a dichroic substance, as which the dichroic dyes [2] were used. 
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A polarizer of the similar type [3] is a polarizing plate manufactured by applying a 
solution of some water-soluble aso-dyes upon a preliminarily rubbed surface of a substrate, 
with subsequent drying. 

Polarizers [2] or [3] have an higher thermal resistance as compared with a polarizer 
based on PVA, because a dye's molecularly-oriented film exhibits an higher thermal 
stability and can be formed on such highly-resistant materials, as glass. 

The following should be mentioned in the first place as disadvantages of polarizers 
[2] and [3]: an insufficient polarizing capability and a low contrast, as well as the necessity 
of the preliminary orientation of a substrate by repeated rubbing that is rather difficult to 
realize in production quantities. 

In terms of the technical essence, the most pertinent prior art is a polarizer 
consisting of a substrate whereon applied is a thin film of a molecularly-arranged layer of 
water-soluble dyes, being sulfonic acids or their jaeri-organic salts of aso- and polycyclic 
compounds, or their mixture ofgeneral formula (I): 
{Chromogen} (S03M)n, where 
Chromogen is a dye's chromophoric system; 
-M - Li^ Na^, K^, Cs"", NH;"; 

that are capable of forming a stable lyotropic liquid-crystal phase, which allows to 
produce, on their basis, stable lyotropic liquid crystals (LLC) and compositions based 
thereon [4]. 

For manufacture of the known polarizer [4]: LLC of a dye is applied on the 
substrate surface, with simultaneous mechanical orienting with subsequent evaporation of 
a solvent. Thereby on the substrate surface formed is a thin film of molecularly-arranged 
layer of a dye - a polarizing coating (PC) capable of polarizing the light. 

In addition to an high thermal and light resistance, polarizer [4] has an higher 
polarizing efficiency as compared with polarizers [2] and [3], because the orientation 
method based on the mechanical arranging of LLC is a more efficient method for 
producing a molecular arrangement of a dye being in the nematic liquid-crystal state, as 
compared with influence of the surface anisotropy. 

An high conductivity caused by the presence of mobile jien-orgamc cations or a 
proton is to be noted as a disadvantage of polarizer [4]. In this connection, when said 
polarizers [4] are used as the internal ones for manufacture of liquid-crystal indicators 
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(LCI), there emerges the necessity to use additional layers over the internal polarizers, 
because otherwise there observed is a multiple increase of power consumption, which in 
turn decreases the service life of a LCI. 

Further polarizer [4] exhibits a low moisture resistance, for it is based on the 
polarizing coating formed of water-soluble dyes. Moisture resistance of polarizer [4] can 
be enhanced by transforming a PC into a water-insoluble form. But the presence of 
hydrophilic groups in the dye molecules results in that at higher temperatures, even after a 
PC is rendered to a water-insoluble form, it still peels off the substrate and is destroyed by 
moistxire. Therefore, to enhance the moisture resistance of the known polarizer [4], it is 
necessary to use additional protecting moisture-resistant layers, which complicates the 
polarizer design. 

The goal of the invention is to provide a polarizer based on polarizing coatings 
(PC) that possess, besides the dielectric properties, an high resistance against the moisture 
effects. 

The set goal is to be attained by using in a polarizer, as at least one polarizing 
coating, an anisotropically absorbing birefringent layer of a water-insoluble dichroic dye 
and/or a pigment, or their mixtures. A dichroic dye or a pigment can be selected among the 
following substances: 
vat dyes, 
dispersed dyes; 
anthraquinonic dyes; 
indigoid dyes; 
aso-compounds; 
perinonic dyes; 
polycyclic compounds; 
heterocyclic derivatives of anthrone; 
metal-complex compoimds; 
aromatic heterocyclic compounds; 
luminescent dyes. 

To provide the required physical-mechanical, adhesion, aligning and other 
properties: at least one polarizing coating of a polarizer can further comprise the binding or 
film-forming additives and/or a modifier, in capacity of which modifier the following can 
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be used: hydrophilic and/or hydrophobic polymers of various types, inclusive of liquid- 
crystal polymers, silicon-organic polymers, and/or plasticizers and varnishes, including 
silicon-organic substances and/or also non-ionogenic surfactants. 

Introduction of a modifier that can be done both at the stage of formation of an 
anisotropically absorbing birefringent layer, and also using a treatment of an already 
produced polarizing coating, allows to diminish the light dispersions that can occur due to 
the presence of micro-defects in a polarizing coating. 

Thus, the claimed polarizer is a substrate, whereon applied is at least one polarizing 
coating (PC) implemented in the form of an anisotropically absorbing birefringent layer of 
a water-insoluble dichroic dye and/or a pigment, or their mixtures, which are able to 
provide polarization not only in the visible spectrum range, but also in the UV range, and 
also in the near-ER range. In case of application of dichroic dyes or pigments, wherein the 
absorption takes place only in the UV-range, PCs can be used as phase-deterring layers. 

A PC is an anisotropically absorbing birefringent layer wherein planes of 
ehromophoric systems of the dichroic dye molecules and, lymg therein, dipofe moments of 
the optical transition are uniformly oriented with respect to the direction determined either 
by the surface anisotropy, or the mechanical orientation direction, or under action of 
electrostatic, magnetic or electromagnetic fields. 

The essential distinguishing feature of the invention is that a polarizer comprises, 
as at least one polarizing coating, an anisotropically absorbing birefringent layer of a 
water-insoluble dichroic dye and/or pigment, or their mixtures. 

The absence of ions in polarizing coatings of the claimed optical polarizer provides 
the dielectric properties of coatings, resulting in a lower power consumption, thus 
"extending the service life of liquid-crystal devices. 

In contrast with the known polarizer [4] based on the water-soluble dyes, the use, 
for formation of an anisotropically absorbing birefringent layer, of the water-insoluble 
dichroic dyes or pigments ensures, besides a low conductivity, an high resistance to the 
moisture effects. 

The similar properties are provided by a polarizer [5] based on some water- 
insoluble organic dyes having the polymeric structure. But for manufacture of polarizer 
[5], it is necessary to obtain, in a special way, said polymeric dyes, synthesis of which dyes 
is a rather complex and expensive process requiring the use of hardly-utilized toxic 



organic solvents (nitrobenzene, orthodichlorobenzene, etc.). Further, the necessary 
condition for manufacture of polarizer [5] is the capability of organic dyes of the 
polymeric structure to form a liquid-crystal phase, which also restricts the possibility of 
their application. 

But for manufacture of the claimed polarizer, synthesis of special dyes or pigments 
is not required, but commercially available dyes or pigments can be used. 

Depending on thickness of a PC and its design features, a number of varieties of the 
claimed polarizer, differing in the operation principle, is possible. 

Thus the operation principle of an optical polarizer having an unspecified thickness 
of a PC is based on that the non-polarized light, while passing through the PC is partially 
absorbed by the dye chromophoric system. Thereby, only that portion of the light waves 
passes through the PC, in which portion the oscillation direction of the electric component 
of electromagnetic field is perpendicular to the dipole moment of the optical transition 
(Fig. 1). 

The use, as a polarizing coating, of an anisotropically absorbing birefnngent layer 
of a water-insoluble dichroic dye and/or pigment, or their mixtures, also allows to produce 
a polarizer: 

• wherein at least one polarizing coating consists of a number of fragments of an 
unspecified shape, that may differ in colour and the polarization vector direction. Id est, 
the polarization direction can change arbitrarily on the substrate surface, which allows, 
in this way, to obtain polarization patterns having different direction of polarization of 
each fragment; 

• which is a multi-layer one and comprises at least two applied one upon another 
polarizing coatings, each consisting of several fragments of an unspecified shape, which 
may differ in colour and the polarization vector direction, the colour and polarization 
vector direction of different layers may not coincide; 

• which, between the polarizing coatings, further comprises layers of the transparent 
colourless or dyed materials; 

• which, between the substrate and polarizing coating, further comprises the orienting 
layer, that may be formed both of non-organic materials, and on the basis of different 
polymers; 
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• which, between the substrate and at least one polarizing coating further comprises a 
diffuse-reflection layer that may serve, at the same time, as the conductive layer. 

A circular polarizer can be manufactured using, as the substrate, a quarter-wave 
birefringent plate or film, and by applying a PC at angle 45"^ with respect to the main 
optical axis of the substrate (In Fig. 2, a and b show the direction of the ordinary and 
extraordinary rays, respectively, n shows the PC polarization vector direction). 

Use of different glues allows to manufacture, on any surface, a polarizer in the 
form of self-gluing polarizing films, and also it can be manufactured by applying a glue 
layer on a PC in the form of a pattem, with subsequent transfer; this technique can be used 
both in manufacture of LC indicators with the external disposition of polarizers, and for 
different kinds of protection of trade marks, or for the purpose to provide diverse colour 
effects, e.g. in advertising. In manufacture of a polarizer according to the glue technique, a 
technique of the reverse transfer is also possible: application of a glue layer of the 
necessary shape upon the required surface, positioning of a film, having a PC applied 
thereon, upon a glue, and tearing-off. A PC layer corresponding only to the glue layer 
shape will be removed from the film siuface on the required surface. 

Use of a moisture-resistant polarizing coating on the basis of an anisotropically 
absorbing birefringent layer of the water-insoluble dichroic dyes and/or pigments also 
allows to realize the layer-by-layer technique of application of a PC. In this case, in 
contrast with the prototype, application of the iiiterrnediate protection layer is not required, 
especially when a polarizing coating based on the water-soluble dyes is used as the 
subsequent layer, e.g. according to the technique of [4]. 

Thus, the polarizers consisting of a number of applied one upon another PCs, each 
consisting of several arbitrarily-shaped fragments that may differ in colour and polarization 
vector direction, can be provided. 

A subsequent PC of the same dye or another dye can be applied immediately on the 
preceding PC, or. on the intermediate layer of a transparent material, which material can be 
either colourless, or dyed one. Thereby the polarization vector direction of next PC can 
change arbitrarily with respect to direction of polarization axes of the preceding PC. In this 
case a PC can be implemented also of other materials, particularly according to the 
techniques of [2], [3] or [4]. 
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Thus, a polarizer, which between PCs can further comprise layers of colourless or 
dyed materials, can be provided. 

When the polarized light plane is rotated in a polarizer, brightening of some areas 
and dying of other areas (in case of monochromatic optical polarizers, wherein different 
areas of one colour have different directions of the polarization vector) can occur. In case 
of the use of different dyes, when the polarized light plane is rotated, there will occur 
either vanishing of a pattern dyed in different colours (in the case when areas of different 
colours have the identical polarization vector direction), or the sequential vanishing of 
areas of different colours, differing in terms of the polarization vector direction. In case of 
multi-layer PCs, particularly when intermediate transparent dyed materials are used, the 
number of possible versions will increase. 

The above-cited examples of polarizers is of an interest as regards creation of 
special colour effects (advertising, show-business), and for protection of trade marks and 
securities, etc. 

The other kind of the claimed polarizer is based on the interference phenomenon, 
in which polarizer used is birefringence of an anisotropically absorbing layer that has at 
least one refractive index that increases as the polarized light wavelength grows. 

The most optimal version of the interference kind of the claimed polarizer is the 
use of at least one anisotropically absorbing birefringent layer that has at least on refractive 
index directly proportional with the polarized light wavelength at least in some range of 
the operation wavelengths. 

For instance, if in this formula 2du^ + A/2 = XI2 ^ mX (where d is thickness of 
the anisotropically absorbing birefringent layer, A is a light wavelength, m is the 
"interference order, A e = 2dne + XI2 is optical difference of the travel of the reflected 
interfering rays) that corresponds to the interference minimum for the reflected light in an 
optical system, where a birefringent layer having refractive indices rie and n^, is between 
the dielectrics having the refractive indices values that are lower than n«; the extraordinary 
refractive index n^ will be directly proportional with the light wavelength, i.e. n^ = A A 
(where A - proportionality coefficient), then wavelength X in the above formula 
«decreases», and this means that the condition of the interference minimum, in this case, is 
satisfied for all wavelengths and, moreover, for all interference orders, i.e. for all values of 
m. Further, when the layer thickness of the same material has other values, the 
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independence from the light wiavelength of the interference maximum condition 2dn^ 
A/2 - m/l can be similarly provided. The direct proportionality of the refractive index 
with the light wavelength is a more strict requirement (condition), than a simple increase 
of the refractive index as the light wavelength grows. 

The above-discussed peculiarities allow to provide a kind of a polarizer, 
characterised in that at least one polarizing means has a thickness, whereby realized is an 
interference extremum at output of the polarizer at least for one linearly-polarized light 
component. The operation principle of the interference kind of the claimed polarizer is 
based on that, one linearly-polarized component of the non-polarized light, to which 
component corresponds the extraordinary (greater) refractive index of the anisotropically 
absorbing birefringent layer, is essentially reflected from the polarizer due to a difference 
of refractive indices on boundaries of the anisotropically absorbing birefringent and the 
optically isotropic layers. When thicknesses of layers is about the light wavelength 
magnitude, the light beams reflected from the layers boundaries, interfere with one 
another. When thicknesses of layers and their refractive indices are appropriately selected, 
the optical travel difference between the waves reflected from the layers' boundaries is an 
integer of wavelengths, i.e. the result of interference of the reflected waves will be the 
interference maximum resulting in their mutual amplification. In this case, reflection of 
the linearly-polarized component of the non-polarized light, to which component 
corresponds the extraordinary (greater) refractive index of an anisotropically absorbing 
birefringent layer, is amplified considerably. 

The ordinary (lesser) refractive index of an anisotropically absorbing birefringent 
layer is selected to be essentially equal to refractive index of the optically isotropic layer, 
"i.e. there is no difference (abrupt changes) of refractive indices on boundaries of the 
anisotropically absorbing birefiingent and the optically isotropic layers. For this reason, the 
other linearly-polarized component of the incident non-polarized light, to which 
component the ordinary (lesser) refractive index of the birefiingent layer corresponds, 
passes through the multi-layer polarizer completely, without any reflections. 

Thus, when the non-polarized light is incident on the polarizer, one linearly- 
polarized component is reflected, and the other linearly-polarized component passes 
through the polarizer, i.e. polarization of light both for the passing and the reflected light 
takes place. 
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The use of at least one anisotropically absorbing birefringent layer, though causing 
slight light losses in the polarizer, but these losses are small, particularly in the layers 
having thickness less than 0. 1 mem. High polarization characteristics in a broad spectrum 
range are provided when at most 10 layers are used. 

In ease of the use of an anisotropically absorbing birefringent layer, the dependence 
of the conditions of obtaining the interference extrema (maximums and minimums) on the 
light wavelength diminishes, and in the optimum version the same is eliminated 
completely, which circumstance provides high polarization characteristics of the 
interference kind of the claimed polarizer in a broad spectrum range. 

Preferable is an interference kind of the polarizer, wherein at least one 
anisotropically absorbing birefringent layer has the maximum value of at least one 
refractive index of not less than 1.9. The necessary number of layers must not exceed 10, 
and the spectrum range having high polarization characteristics is widened more than 
thrice as compared with the polarizers of such kind 

Preferable is the claimed polarizer having at least one anisotropically absorbing 
birefringent layer with the maximum absorption index of not less than 0.1 in the operation 
wavelengths' range. 

A polarizer having high parameters can be produced under the condition that 
thickness of at least one polarizing coating satisfies the condition of obtaining at output of 
the polarizer the interference minimum for one linearly-polarized light component and, 
simultaneously, the interference maximum for the other orthogonal linearly-polarized light 
component. 

Actually, the distinguishing feature of the birefringent layers is the mere fact of the 
presence of at least two difierent values of refractive indices, e.g. n^ and ny, corresponding 
to axes X and Y disposed in the layer plane. Owing to this circumstance, the layer 
thickness can be selected such that at output of the polarizer there will be obtained the 
interference minimurn of m-th order for one linearly-polarized component, and 
simultaneously, the maximum for the other, orthogonal therewith, linearly-polarized light 
component. The interference minimum can correspond to the ordinary refractive index, 
whereby the interference maximum is caused, accordingly, by the extraordinary refractive 
index. Also possible is the reverse situation, when the interference minimum corresponds 
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to the extraordinary refractive index, whereby the interference maximum is caused, 
accordingly, by the ordinary refractive index. 

Also preferable is the polarizer being a multi-layer one and comprising at least two 
layers, of which at least one layer is the anisotropically absorbing birefringent layer, and 
the other is the optically isotropic one, one refractive index of the birefringent layer 
maximally differing from that of the optically isotropic one, and the other refractive index 
of the anisotropically absorbing birefringent layer coinciding, or being maximally 
proximate to that of the optically isotropic one. 

In this version, one linearly-polarized component of the incident non-polarized 
light, to which component corresponds the extraordinary (greater) refractive index of the 
anisotropically absorbing birefringent layer, is essentially reflected from the multi-layer 
polarizer due to a difference between refractive indices on the boundaries of the layers. 
When thicknesses of layers and their refractive indices are appropriately selected, the 
optical travel difference between the waves reflected from the layers' boundaries of the 
same anisotropically absorbing birefringent layer is an integer of wavelengths, i.e. the 
result of interference of the reflected waves will be the interference maximum resulting in 
the mutual amplification of the reflected waves. In this case the optical thicknesses of the 
optically isotropic material layers can be both significantly greater than the wavelength, 
and approximately equaling the wavelength. As the result, reflection of the linearly- 
polarized component of the non-polarized light, to which component corresponds the 
extraordinary (greater) refractive index of the anisotropically absorbing birefringent layers, 
is amplified considerably. 

The ordinary (lesser) refractive index of the anisotropically absorbing birefiringent 
layers coincides or maximally is proximate to the refractive index of the optically isotropic 
layer, i.e. there is no difference (abrupt changes) of the refractive indices on the layer's 
boundaries. For this reason, the other linearly-polarized component of the incident non- 
polarized light, to which component the ordinary (lesser) component of refractive index of 
the birefringent layer corresponds, passes through the multi-layer polarizer completely, 
without any reflections. 

The other version of the interference kind of the polarizer is the multi-layer one 
comprising at least two different birefringent layers, of which at least one is the 
anisotropically absorbing birefiringent layer, one refractive index of the anisotropically 
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absorbing birefringent layer maximally differs from one refractive index of the other 
birefringent layer, and the refractive index of the anisotropically absorbing birefringent 
layer coincides or maximally proximate to the refractive index of the other birefringent 
layer. 

The interference kind of the claimed polarizer can be implemented to operate both 
«for reflection)) and «transmissiom), and also to operate only «for reflection)). In these 
cases, the embodiment is a polarizer characterised in that on one of its sides additionally 
applied is a light-reflecting coating. Preferable is a polarizer, wherein the light-reflecting 
coating is the metallic one. Application of the light-reflecting coating also allows to select 
the optimal, for the interference, indices of reflection from the polarizer's boundaries. 

hi manufacturing of this polarizer: as the first coating on the substrate side, both the 
light-reflecting coating (a mirror of the complete or partial reflection), and the polarizing 
coating can be applied. 

Ratio of intensities, and consequently, that of amplitudes of electric fields of 
interfering rays, exert a great influence upon the interference result. It is known that the 
minimum value of intensity in the interference minimum (being zero, in theory) can be 
obtained in the case of their equality. Therefore it is advantageous to provide the 
maximally attainable equalization of amplitudes of the interfering rays for the interference 
minimum conditions, which provides the maximal «blanking)) of rays of a corresponding 
non-polarized light component. To obtain the optimal result of the interference for the 
conditions of the interference maximum, it is necessary to increase indices of reflection 
from each boundary of layers. 

The reflecting coating can be implemented both of a met, and in the form of multi- 
layer dielectric mirrors of interleaved layers of the materials having high and low 
refractive indices. 

Metallic coatings are applied sufficiently simply by, for example, thermal vacuum 
evaporation, but in this case absorption of light takes place in such coatings, which 
decreases the transmission (reflection) properties of the polarizer. For producing the 
reflecting metallic coatings, aluminium (Al), silver (Ag) and other metals can be used. 

In the case of multi-layer dielectric mirrors, absorption of light does not take place 
therein, but the process of their application is rather complicated and labour-intensive. The 
following materials can be used for such coatings: Ti02, MgO, ZnS, ZnSe, Zr02, cryolite 



and polymers - as the materials having an high refractive index; and Si02, AI2O3, CaF3, 
BaF2, MgF2, AIN, BN or polymers - as the materials having a low refractive index. 

The following standard methods can be used for applying the reflecting coatings 
upon a substrate or an optical polarizer: thermal vacuum evaporation, vapour application 
with subsequent thermal treatment, magnetronic spraying an other methods. 

As the substrate material, whereon an optical polarizer operating for «translucency» 
and, possibly, for «reflection», any materials that are transparent in the operation 
wavelength range, e.g. quartz, glass^ polymers and other, can be used. 

As the substrate material, whereon the optical polarizer can be applied to operate 
only «for reflection)), besides the materials that are transparent in the operation wavelength 
range, e.g. quartz, glass, polymers, also any other materials that are opaque in the operation 
wavelength range, e.g. metals, semiconductor materials, glass ceramic, plastics and other 
can be used. 

Some kinds of the interference polarizer are shown as separate examples of 
particular embodiments in Figs. 3-5. Fig. 3 shows a diagram of an one-layer, reflection- 
type polarizer according to the invention. Fig. 4 schematically shows types of the 
dependencies of the refractive index of the polarizer layers on the light wavelength. Fig. 5 
shows a diagram of a multi-layer polarizer according to the invention. 

Fig. 3 shows a diagram of an one-layer reflection-type optical polarizer according 
to the invention, comprising anisotropically absorbing birefringent layer 1, characterised in 
that both its refractive indices (extraordinary n« and ordinary no) are proportional to the 
polarized light wavelength. In the most simple version, layer 1 from two sides is bounded 
on air. In more sophisticated versions, on one of its sides additionally applied is a light- 
reflecting coating. Layer 1 can be applied also on the substrate of, for example, a 
transparent glass (shown by dashed line in Fig 3). 

Operation of Jhe reflection-type polarizer can be explained as follows. Non- 
polarized light consists of two linearly-polarized components 2 and 3, whose polarization 
planes are mutually perpendicular (these two components in Fig. 3 are conventionally 
separated for the illustrative purposes and a more ready understanding). Component 2, 
polarized in parallel to the optical axis of layer 1 of an anisotropically absorbing 
birefringent material, is partially reflected from boundary of layer I, thereby forming ray 4. 
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The partial reflection of light from the interface of layer 1 and the environment takes place 
due to an abrupt change (difference) of refractive indices on this interface. For the partial 
reflection of the light, also an additionally applied light-reflecting coating on layer 1 can be 
used. The other portion of energy of component 2, passing through the anisotropically 
absorbing birefringent layer 1 is reflected from the second boundary of layer I, and passes 
once again through layer 1, thereby forming ray 5. The reflected rays 4 and 5 are polarized 
in the same way as incoming component 2. 

Thickness of layer 1 is selected such that the optical difference of travel A e for 
rays 4 and 5, corresponding to the greater refractive index n^ will be an odd number of 
half-waves of the polarized light, Ae = A/2 + m^l, where A is light wavelength, m is 
interference order. If environments at either side of layer 1 are transparent (non-absorbing) 
and have the refractive indices that are less than refractive indices of layer 1, then the 
optical difference of travel Ae = 2dne + /1/2, where d is thickness of layer 1, and >^,/2 is a 
phase abrupt change in reflection from the first boundary as from the optically more dense 
medium (in case of the metallic light-reflecting coating, the phase change will be another 
one). In this case, the result of interference of rays 4 and 5 is their mutual attenuation, and 
in the optimum version their complete blanking takes place. The complete blanking of rays 
4 and 5 is achieved when intensities (amplitudes) of rays 4 and 5 are identical or 
approximate one another, which can be attained by the optimal selection of reflection 
indices from boimdaries of layer 1 using an additionally applied light-reflecting coating. 
The light-reflecting coating can be a metallic or dielectric one, and one-layer or multi-layer 
one. When the condition of proportionality of the extraordinary refractive index of the 
anisotropically absorbing birefringent layer 1 to the light wavelength being (n^ » A ) is 
satisfied, the equality of A e = 26d^ + A /2 = A /2 + m A is satisfied for the whole range of 
the operation light wavelengths, which means the elimination of the spectral dependency 
of the polarizing characteristics of the optical polarizer. 

The other linearly-polarized component 3 that is polarized perpendicularly to the 
optical axis of the anisotropically absorbing birefringent layer 1, is partially reflected from 
the first boundary of layer 1, thereby forming ray 6. The other portion of component 3, 
passing through layer 1 is reflected from the second boundary of layer 1, passes once again 
through layer 1, thereby. forming ray 7. The reflected rays 6 and 7 are polarized in the same 
way as incoming component 3. The result of interference of rays 6 and 7 is their mutual 
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amplification, i.e. the interference maximum, for the optical difference of the travel 
between them A that corresponds to the ordinary (lesser) refractive index no is an integer 
of wavelengths A ^ = 2dn^ + Jl/2= m A (phase' abrupt change A 12 when ray 6 is reflected 
from the first boundary of layer 1 also takes place for this component). When the condition 
of proportionality of the ordinary refractive index of the anisotropically absorbing 
birefringent layer 1 to the light wavelength (n^ A ) is satisfied, the interference maximum 
condition Ao = 2dno + /1/2 = m/l is also satisfied for the whole range of the operation 
light wavelengths, which means the elimination of the spectral dependency of the 
polarizing characteristics of the optical polarizer. 

Thus in a broad region of spectrum, as a result of the interference, the total 
reflection of component 2, that is polarized in parallel to the optical axis of layer 1 of the 
birefringent material, is significantly less than reflection of component 3 that is polarized 
perpendicularly to the optical axis of layer 1. 

Also possible the reverse situation, when as a result of the interference the total 
reflection of component 2, that is polarized in parallel to the optical axis of the birefringent 
material layer 1, is significantly greater than reflection of component 3 that is polarized 
perpendicularly to the optical axis of layer 1 . Such situation takes place when thickness of 
layer I is selected such that the optical difference of travel Ae for rays 4 and 5, that 
corresponds to the extraordinary (greater) refractive index ne , will be an even number of 
half- waves of the polarized light A ^ = m^l . In this case, the result of interference of rays 4 
and 5 is the interference maximum, i.e. their mutual amplification. At the same time, the 
optical difference of travel A o for rays 6 and 7, that corresponds to the ordinary (lesser) 
refractive index no , is an odd number of half-waves of the polarized light A o = A 12 ^ 
"m/i . in this case, the interference result of rays 9 and 10 is the interference minimum, i.e. 
their mutual attenuation. Now, as the interference result, the total reflection of component 
2, that is polarized in parallel to the optical axis of layer 1 of the birefringent material is 
significantly lower, than reflection of component 3 that is polarized perpendicularly to the 
optical axis of layer 1 of the birefringent material. 

Fig. 4 schematically shows the dependencies of refractive index of layers in optical 
polarizers on the visible light wavelength, i.e. in the range of 400-700 nm. Curve I 
corresponds to polarizer [6], i.e. to a decrease of refractive index of layers as the light 
wavelength grows. Such dependency in optics is referred to as the normal dispersion and is 
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intrinsic to transparent materials. Curve 2 corresponds to the polarizer according to the 
invention, i.e. it corresponds to the case when refractive index of layers increases as the 
light wavelength grows. Such dependency in optics is referred to as the abnormal 
dispersion, and a polarizer must have a particular design so that to obtain such 
dependency. For this purpose preferable is a polarizer, characterised in that at least one 
anisotropically absorbing birefiingent layer has the maximum absorption index of not less 
than 0. 1 in the operation wavelength range. Here, as in optics, the absorption index of the 
manufactured layer k is determined (as in GOST 7601-78 standard) as the index at the 
virtual portion in the integrated refractive index of the manufactured material layer Z = n - 
ik. Curve 3 corresponds to a version of the interference kind of the polarizer according to 
the invention, characterised in that at least one anisotropically absorbing birefiingent layer 
has at least one refractive index directly proportional with the polarized light wavelength 
at least in some operation wavelength range. The direct proportionality of refractive index 
to the light wavelength is a more strict requirement (condition) than a simple increase of 
refractive index when the light wavelength grows. 

Fig. 5 shows a diagram of a multi-layer polarizer according to the invention, 
comprising 4 anisotropically absorbing birefiingent layers 1, characterised in that the 
extraordinary refractive index n^ of these layers increases as the polarized light wavelength 
grows. Said layers 1 are applied as interleaved with four layers 8 of an optically isotropic 
material, the ordinary refractive index no of the birefiingent material coinciding with, or 
maximally proximate to refractive index ni of the optically isotropic material. 
Anisotropically absorbing birefiingent layers 1 can be implemented of identical or 
different materials, differing, for example, in spectral ranges, wherein the extraordinary 
refractive index ne increases as the wavelength grows. 

Operation of the interference kind of the proposed polarizer can be explained as 
follows. Non-polarized light consists of two linearly-polarized components 2 and 3, whose 
polarization planes are mutuially perpendicular (these two components are conventionally 
separated in Fig. 4 for the illustrative purpose and a more ready understanding). 
Component 2 that is polarized in parallel to the optical axis of the anisotropically 
absorbing birefiingent layers 2 is partially reflected from boundaries of layers 1 and 
optically isotropic layers 7, thereby forming rays 4. Reflected rays 4 are polarized in the 
same way as incoming component 2. 



16 



Thickness of layers 1 is selected such that the result of interference of all rays 4 is 
the interference maximum, i.e. their mutual amplification. Thereby reflection index 
reaches 98%-99.9%, which means that linearly-polarized component 2 practically 
completely is reflected from the polarizer, thereby forming ray 9. When a condition more 
strict that a simple increase, namely the condition of the direct proportionality of the 
extraordinary refractive index of the anisotropically absorbing birefringent layers 1 to the 
light wavelength (n^. « /L ) is satisfied, the interference maximum condition is satisfied for 
a more broad range of wavelengths propagating over the whole operation light 
wavelengths range. 

To the other component 3 of the non-polarized light that is linearly-polarized 
perpendicularly to the optical axis of layers 1, corresponds the ordinary refractive index no 
of layers 1, that is equal to refractive index of the optically isotropic layer (iio = n-i ). Here 
there is no reflection from boundaries of layers 1 and 8, and linearly-polarized component 
3 passes through a multi-layer polarizer completely, without any reflections, thereby 
forming ray 10. Reflection of component 3 from the extemal surfaces of the polarizer can 
be eliminated by an usual method of «brightening», i.e. by application of optically 
isotropic layers, having the optical thickness of the quarter of the wavelength and 
refractive index of no^^^, on the extemal surfaces. 

Thus, the non-polarized light when being incident upon the multi-layer polarizer is 
divided into two parts and converted into linearly-polarized ray 10 that passes through the 
polarizer, and orthogonally linearly-polarized ray 9 that is reflected from the polarizer. In 
this case, higher polarization characteristics of the polarizer in a broad spectral range are 
provided. 

To form the polarizing coatings of the water-insoluble dichroic dyes and/or 
pigments that, in general, are not easily solved in most organic solvents too, different 
techniques can be used. 

Thus formation of the polarizing coatings on the basis of vat dyes, anthraquinonic 
derivatives, perinonic and polycycloquinonic compounds can be carried out by the 
following methods: 

1 . Application on the substrate surface, with simultaneous orienting action of solvents of 
jiSri-organic and organic sulphate ethers, of the reduced forms of said dyes (of the 
vatsole type) that can be in the lyotropic liquid-crystal state. The so formed oriented 
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layer of sulphate ethers is further subjected to oxidation hydrolysis. Thereupon, on the 
surface, an oriented layer of the now water-insoluble dye is formed. 

2. Application on the substrate surface, with simultaneous orienting action, of reduced 
forms of said dyes (of the leuco-compounds type) in the form of solutions of different 
salts (both organic and uen-organic) that also can be^in the lyotropic liquid-crystal state. 
The so formed layer is further subjected to the chemical or electrochemical oxidation 
whereby the oriented layer of now water-insoluble dye is formed. 

3. For producing a polarizing coating on the basis of the water-insoluble derivatives of 
di phenyl diimides and dibenzimidazoles of 3,4,9, lO-perylenetetracarbonic acid (PTC A), 
the appropriate derivatives of l,r-binaphthyl-4,4',5,5'8,8'-hexacarbonic acid (BHCA) 
in the form of solutions of nen-organic and organic salts can be used, which derivatives 
can also be in the lyotropic liquid-crystal state. In further chemical and electrochemical 
reducing treatment, or under UV-irradiation, BHCA derivatives are subjected to 
cyclization, whereby the oriented layer of PTC A derivatives is formed. 

4. Another method also suitable for forming the polarizing coatings on the basis of 
pigments consists in application on the substrate surface, with simultaneous orienting 
action, of the lyotropic liquid-crystal solutions of dichroic dyes and/or pigments in 
sulphuric acid or oleum of different concentrations. Formation of a water-insoluble 
oriented layer takes place during subsequent careful diluting of an acid by water, which 
dilution can be done when 100% humidity is created over the layer. 

Formation of a PC on the substrate siirface under action of a shearing force can be 
carried out when "solutions are applied using a die or doctor blade. The latter can be of the 
blade-type or cylinder-type. 

In formation a PC, magnetic, electromagnetic and electrostatic fields can be used 
as an additional orienting action, which fields can be used in the cases when the time of 
application is not limited, and for formation of polarizing coating used are diluted 
solutions according to^technique [2]. 

For producing a polarizing coating on the basis of the metal-complex dyes, 
metallization of dyes directly on the substrate surface can be used. To this end, on the 
substrate preliminarily applied is (for example, by directed deposition) an oriented layer of 
metal oxides, whereupon the surface is treated by solution of an appropriate dye. Thereby 



18 



ultra-thin oriented layers of water-insoluble metal-complex dyes, particularly suitable for 
manufacture of the interference kind of the claimed polarizer, can be produced. 

A more general method for producing polarizing coatings on the basis of the water- 
insoluble dichroic dyes and/or pigments consists in preparation of special output forms 
obtained by dispersion of said dyes so that to produce anisometric particles having size not 
over 0.5 mem, and length-diameter ratio of not less than 20. For stabilization of such 
output forms used are various surfactants. On the basis of the so produced output forms, 
prepared are highly-concentrated (contents of a dichroic dye and/or pigment or their 
mixtures being not less than 10%) systems in various solvents, including water, in 
monomers and polymer melts. The so produced systems can be also in the liquid-crystal 
state. When such highly-concentrated systems are applied on the substrate surface, with 
simultaneous orienting action and subsequent appropriate treatment, formed is an 
anisotropically absorbing birefringent layer. In case a solvent is removed (by evaporation 
or dilution, with subsequent washing), formed is a polarizing coating consisting, in the 
main, of a dichroic dye and/or pigment. In case of application of a monomer or a molten 
polymer, formed is a polarizing coating of a great thickness (to 5 mem). 

Selection of the application method is also determined by the substrate type, which 
can be a hard flat, spherical or cylindrical, transparent or reflecting surface of an organic or 
non-organic glass, silicate glass having a deposited semiconductor layer, silicon plates with 
a deposited aluminium layer. 

Prior to application of a PC, an orienting layer can be formed according to the 
technique used for applying the orienting layers in manufacture of liquid-crystal cells [7]. 

Thus, an optical polarizer that, between the substrate and polarizing coating, 
additionally comprises an orienting layer formed of both non-organic materials, and on the 
basis of various polymers, can be . produced. 

The substrate surface in forming a PC can be additionally modified using different 
sublayers, including ^the optically active sublayers, for example diffuse-reflection, 
birefringent or phase-deterring coatings. Thus produced is an optical polarizer 
characterised in that between the substrate and the polarizing coating it further comprises a 
diffuse-reflection layer, which can also serve as a conductive layer. 

By forming a PC on the basis of the water-insoluble dichroic dyes and/or pigments 
on polymer films (polyethylene terephthalate, polycarbonate, triacetylcellulose, other 
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transparent film-shaped materials), polarizers in the form of flexible polarizing films, 
including the self-gluing ones, can be produced. 

For manufacture of the claimed polarizer on the basis of the water-insoluble 
dichroic dyes and/or pigments, also diverse glues, including polyvinyl butyral, can be used 
for the purpose to obtain various kinds of laminated structures, e.g. triplex glass and multi- 
layer films, which is of an interest for automotive industry and architecture. 
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CLAIMS 

1. An optical polarizer, including a substrate and, applied thereon, one or a number of 
polarizing coatings, characterised in that at least one polarizing coating is an 
anisotropically absorbing birefringent layer of a water-insoluble dichroic dye and/or a 
pigment, or their mixtures. 

2. The optical polarizer as claimed in claim 1, characterised in that at least one dichroic 
dye is selected from the vat dyes series. 

3. The optical polarizer as claimed in claim 1, characterised in that at least one dichroic 
dye is selected from the dispersed dyes series. 

4. The optical polarizer as claimed in claim 1, characterised in that at least one dichroic 
dye is selected from the anthraquinoninc dyes series. 

5. The optical polarizer as claimed in claim 1, characterised in that at least one dichroic 
dye is selected from the indigoid dyes series. 

6. The optical polarizer as claimed in claim 1, characterised in that at least one dichroic 
dye is selected from the aso-compounds series. 

7. The optical polarizer as claimed in claim 1, characterised in that at least one dichroic 
dye is selected from the perinonic dyes series. 

8. The optical polarizer as claimed in claim 1, characterised in that at least one dichroic 
dye or a pigment is selected from the polycyclic compounds series. 

9. The optical polarizer as claimed in claim 1, characterised in that at least one dichroic 
dye or a pigment is selected from the series of heterocyclic derivatives of anthrone. 

TO. The optical polarizer as claimed in claim 1, characterised in that at least one dichroic 
dye or a pigment is selected from the series of metal-complex compounds. 

11. The optical polarizer as claimed in claim 1, characterised in that at least one dichroic 
dye or a pigment is selected from the series of aromatic heterocyclic compounds. 

12. The optical polarizer as claimed in claim 1, characterised in that at least one dichroic 
dye or a pigment are luminescent. 

13. The optical polarizer as claimed in claim 1, characterised in that at least one 
polarizing coating further comprises binding or film-forming additives and/or modifier, 
and hydrophilic and/or hydrophobic polymers of different types, including liquid- 
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crystal, silicon-organic polymers and/or plasticizers and varnishes, including silicon- 
organic and/or non-ionogenic surfactants ones, can be used as such modifier. 

14. The optical polarizer as claimed in claim 1, characterised in that at least one 
polarizing coating consists of several arbitrarily-shaped fragments, which may differ in 
the colour and polarization vector direction. 

15. The optical polarizer as claimed in claim I, characterised in being a multi-layer one 
and comprising at least two applied on one another polarizing coatings, each of which 
consists of several arbitrarily-shaped fragments, which may differ in the colour and 
polarization vector direction; the colour and polarization vector direction of different 
layers may not coincide. 

16. The optical polarizer as claimed in claim 15, characterised in that between the 
polarizing coatings it further comprises layers of transparent colourless or dyed 
materials. 

17. The optical polarizer as claimed in claim 1, characterised in that between the substrate 
and polarizing coating it further comprises an orienting layer, which may be formed 
both of awi-organic materials, and on the basis of different polymers. 

18. The optical polarizer as claimed in claim 1, characterised in that between the substrate 
and at least one polarizing coating it further comprises a diffuse-reflection layer, that 
may serve also as a conductive layer. 

19. The optical polarizer as claimed in claim 1, characterised in that as the substrate it 
comprises a birefringent plate or film, and the polarizing coating is formed at angle 45^ 
with respect to the substrate main optical axis. 

20. The optical polarizer as claimed in claim 1, characterised in that at least one 
anisotropically absorbing birefringent layer has a thickness whereat realized is an 
interference extremum at output of the optical polarizer for at least one linearly- 
polarized light component. 

21. The optical polarizer as claimed in claim 1, characterised in that thickness of at least 
one anisotropically absorbing birefringent layer satisfies the condition of producing, at 
output of the optical polarizer, the interference minimum for one linearly-polarized 
light component and, simultaneously, the interference maximum for the other linearly- 
polarized light component. 
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22. The optical polarizer as claimed in claim 1, characterised in being a multi-layer one 
and comprising at least two layers, of which at least one layer is the anisotropically 
absorbing birefringent layer one, and the other is the optically isotropic one, one 
refractive index of the anisotropically absorbing birefringent layer maximally differing 
from refractive index of the optically isotropic layer, the other refractive index of the 
anisotropically absorbing birefringent layer coinciding with, or being maximally 
proximate to refractive index of the optically isotropic layer. 

23. The optical polarizer as claimed in claim 1, characterised in being a multi-layer one 
and comprising at least two different birefringent layers, of which at least one is 
anisotropically absorbing one, the first refractive index of the anisotropically absorbing 
birefringent layer being maximally different from the first refractive index of the other 
birefringent layer, and the second refractive index of the anisotropically absorbing 
birefringent layer coinciding with, or being maximally proximate to the second 
refractive index of the other birefringent layer. 

24. The optical polarizer as claimed in claim 1, characterised in further comprising a 
light-reflecting coating. 

25. The optical polarizer as claimed in claim 24, characterised in that the light-reflecting 
coating is metallic. 
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ABSTRACT 

A polarizer 

The invention relates to optics, particularly, to light polarizers, that can be suitably used in 
manufacture of polarizing films and glass, including laminated films and glass for 
automotive industry, construction and architecture. The claimed polarizers can be further ^ 
used in manufacture of liquid-crystal displays and indicators. 

The goal of the invention is to provide a polarizer based on polarizing coating (PC) 
possessing, besides the dielectric properties, an high resistance against moisture effects. 

The set goal is to be attained by using in a polarizer, as at least one polarizing 
coating, an anisotropically absorbing birefringent layer of a water-insoluble dichroic dye 
and/or a pigment, or their mixtures. A dichroic dye or a pigment can be selected among the 
following substances: vat dyes, dispersed dyes, anthraquinonic dyes, indigoid dyes, 
perinonic dyes, aso-compounds, polycyclic compounds, heterocyclic derivatives of 
anthrone, metal-complex compounds, aromatic heterocyclic compounds, as well as 
luminescent dyes. 

Thus, the claimed polarizer is a substrate, whereon applied is at least one polari2ring 
coating (PC) implemented in the form of an anisotropically absorbing birefringent layer of 
a water-insoluble dichroic dye and/or a pigment, or their mixtures. 

A PC is an anisotropically absorbing birefiringent layer wherein planes of 
chromophoric systems of the dichroic dye molecules and, lying therein, dipole moments of 
the optical transition are unifomily oriented with respect to the direction determined either 
by the surface anisotropy, or the mechanical orientation direction, or under action of 
electrostatic, magnetic or electromagnetic fields. 

Depending on the thickness of a PC and the design features, several kinds of the 
claimed polarizer are possible: a dichroic light polarizer and an interference polarizer. 



The distinguishing feature of the invention is that the polarizer comprises, as at 
least one polarizing coating, a moisture-resistant anisotropically absorbing birefringent 
layer of a water-insoluble dichroic dye and/or pigment, or their mixtures. 

The absence of ions in the polarizing coatings of the claimed optical polarizer 
provides the dielectric properties of the coatings, which results in a reduction of the power 
consumption, thus extending the service life of liquid-crystal devices. 

The use of the water-insoluble dichroic dyes or pigments for formation of an 
anisotropically absorbing birefringent layer provides, besides a low conductivity, an high 
moisture-resistance of the claimed polarizer. 



